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Preface 
— m a Imoo“ Io aa 


The Center for Philosophy and Public Policy was established in 1976 at 
the University of Maryland in College Park to conduct research into the 
values and concepts that underlie public policy. Most other research into 
public policy is empirical: it assesses costs, describes constituencies, and 
makes predictions. The Center’s research is conceptual and normative. 
It investigates the structure of arguments and the nature of values relevant | 
to the formation, justification, and criticism of public policy. The results 
of its research are disseminated through workshops, conferences, teaching 
materials, the Center's newsletter, and books like this one. 

The essays presented here grew from the deliberations of a working 
group assembled by the Center. The group consisted of biological sci- 
entists, social scientists, attorneys, resource managers from both the E 
vate and public sector, and philosophers. The goals of the project were, \~ 
first, to examine and evaluate the various reasons that have been and e 
could be given for preserving nonhuman species from extinction and, 
second, to grapple with the difficult problem of priorities—what should (Z) 
be done when financial and other resources are insufficient to save all 
species? It was assumed at the outset that a rational answer to the prior- 
ities question could only be stated in the context of a careful examination 
of the reasons for preserving species. 

The interdisciplinary group assembled was chosen in order to stimulate 
new thinking about a recalcitrant subject, rather than to represent stand- 
ard, accepted positions. While we tried to ensure that all necessary tech- 
nical expertise was available in the group, we tended to choose repre- 
sentatives of the various professions and disciplines according to their 
reputation for creative thinking over a range of problem areas, in pref- 
erence to narrow expertise on the problem at hand. We encouraged 
members to think broadly, abstractly, and “philosophically” about the 
applications of knowledge from the field of their expertise. We first gath- 
ered in Washington, D.C., on December 4, 1981, to discuss the scope 
and objectives of the group, and each member accepted responsibility 
for addressing the endangered species problem from a particular point 
of view. We returned to Washington twice more to discuss each other's 
first drafts. These discussions shed light from diverse disciplines upon 


ix 


Preface 


papers that, necessarily, were initially written from one disciplinary point 
of view. The spirit of common concern and cooperation displayed at 
those meetings is responsible for the interdisciplinary flavor of the essays 
resulting from subsequent rounds of rewritings. 

The purpose of this book is not to present new data or new scientific 
theories. Nor is it to inform conservation biologists acting as hands-on 
managers of populations or ecosystems. It is, rather, to analyze and 
interpret existing scientific data, presenting it in conjunction with analyses 
of the problem and its possible solutions. As such, it is addressed to those 
who are interested in broad policy issues regarding the preservation of 
species. For references geared more to the needs of biologists faced with 
day-to-day decisions affecting the persistence of a particular species, see 
Chapter 9 and the Bibliography. 

Our audience should be—besides interested laypersons—legislators, 
activists, policy-makers, and higher-level managers; people often not 
trained as biologists. The discussions here bear upon general problems 
of preservation and are designed to provide a context in which managers 
can plan a strategy. Often the guidance afforded will help nonspecialists 
to decide when specialized expertise must be sought. As such, this book 
should not be seen as a competitor with texts in conservation biology, 
but rather as providing an overview of the problems with which they 
deal. We know of no such general guide and believe the book makes a 
unique contribution in this respect. 

We have tried to address the problem of endangered species and its 
concomitant effect, a reduction in biological diversity, in its most general 
terms. To address a problem of this magnitude, however, requires de- 
cisions affecting emphases. In particular, there is less discussion of bio- 
logical, attitudinal, and political matters from an international perspec- 
tive than would be ideal. Most decisions are made within a polity, and 
it seemed better to try to achieve a solid understanding of factors affecting 
decisions in U.S. policy than to attempt global coverage. We believe, 
however, that the information presented here can inform decisions 
internationally. 

Likewise, more examples and generalizations are drawn from the an- 
imal than the plant kingdom, often because more data exist to support 
them. Finally, there is little discussion here of gene banks and methods 
of preserving seeds and germplasm. That they represent essential com- 
plements to the in situ approaches emphasized here is unquestioned. But, 
since the advocates of these alternatives insist that they are not designed 
to replace preservation in the wild, we have not attempted to duplicate 
their efforts. Important works on this subject are included in the 
Bibliography. 

No special efforts were made to forge a consensus and many points 
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of disagreement remain. Areas of consensus and important areas of dis- 
agreement are summarized in the Epilogue. This Epilogue, composed by 
| the Editor, was approved by all members of the group, although there 
is no reason to believe that all members would choose the same points 
of emphasis. 

We must acknowledge the help of many institutions and individuals, 
especially the National Science Foundation and the National Endowment 
for the Humanities for the funding through the EVIST program that 
made the project possible (grants IPS-80-24258 and IPS-80-24358), as 
well as the program coordinators, Rachelle Hollander and Eric Juengst, 
who were helpful throughout. Mark Sagoff, who conceived the project 
and wrote the proposal, offered expert guidance and perspective, while 
also supplying humor as an important ingredient. Peter G. Brown, Di- 
rector of the Center while the grant was shepherded through the uni- 
versity and agency processes, contributed greatly to the project's launch- - 
ing. Above all, the editor wishes to thank Henry Shue who, as Director 
of the Center during the execution of the project, offered continuous 
support and good advice. 

Thanks are also extended to the working group members who took 
time from their busy schedules to write papers, attend meetings, and 
respond to our many and sometimes onerous requests for more work. 
Others, too numerous to mention, spent time discussing the project with 
the principal investigator and suggesting prospects for working group 
membership. Their help was invaluable. 

The computer time for the production of this book was provided by 
the Computer Science Center of the University of Maryland, and we 
thank them for their ongoing assistance in its production. 

Finally, we thank the other members of the Center's research staff for 
their valuable suggestions and help throughout the project and the Cen- 
ter's support staff for their indispensable assistance in the production of 
materials and for astoundingly good nature against impossible odds. 
Claudia Mills improved our writing, especially by shortening papers with- 
out sacrificing their arguments. Elizabeth Cahoon and Rachel Sailer ad- 
ministered the grant without a hitch and freed our time to concentrate 
on research. Carroll Linkins did all of the correspondence, filing, and 
much of the typing, while keeping her sense of humor amidst chaos. 
Louise Collins, Lori Owen, Robin Sheets, and Virginia Smith all pitched 
in, in countless ways. The successful completion of this volume owes 
much to many hands, and their labor is gratefully acknowledged. 


Bryan Norton 
February 1985 
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The Preservation of Species 


Introduction 
= TE 


Since the emergence of the human species something over 300,000 years 
ago, it has grown in population and spread across the globe. This growth 
began slowly, but has recently accelerated rapidly. For much of history, 
human life was precarious; while comparatively intelligent, we lacked 
physical strength and other protections necessary to secure life easily. But 
in recent centuries, through our technology, we have gained a level of 
dominance probably never achieved by one species over the others in the 
history of life on earth. Human shelters now provide outposts on every 
area of the globe as we have expanded the range of our habitat. Highly 
organized social structures, techniques of communication, and methods 
of transportation allow, although not without severe problems, huge 
concentrations of people in metropolitan areas. Highly mechanized ag- 
ricultural and extractive techniques make possible food and resource 
production on a scale undreamed of only decades ago. 

Until recently, these developments were described with little skepticism 
as “human progress." But this progress against the elements and against 
competitors from other species is now undergoing reassessment. A dra- 
matic trend toward simplification and alteration of habitats, as well as 
alarming projections of species extinctions, has frightened thoughtful 
observers. If projections that up to one quarter of living species may be 
lost in the next twenty-five years prove even approximately accurate, the 
biological world faces an upheaval of staggering proportions. 

Two extreme strategies suggest themselves. One strategy is to press | 4 
forward with the task of technologizing nature. On this strategy, the 
human species would strive to increase its independence from nature and 
natural systems by continuing to create artificial environments and re- 
place the services now derived from natural ecosystems with services 
derived from technological sources. A second extreme strategy would be; 2 
to retreat from technological progress, reverse the trend toward man- 
made environments, and try to save as much of as many remaining natural 
systems as possible. 

Neither extreme strategy appears feasible, but exploding population 
growth, rising expectations of material well-being, and seemingly auton- 
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omous forces driving technological growth seem certain to push human 
society in the direction of the first, technologically oriented strategy. But 
whichever strategy is chosen from the wide range of options available, 
a major increase in the rate of species extinctions will certainly occur - 
and have to be dealt with in some way. Events have already progressed 
too far to avoid it entirely. Choices now being made affect the magnitude 
of these extinctions, but choices already made have determined that they 
will occur. This major biological event, our reactions to it, and the strat- 
egies we choose to deal with it constitute the problem of endangered 
species. 

What kind of problem is it? One's first temptation may be to say that 
it is a very complex scientific problem, a question of how to understand, 
predict, and measure the phenomena of extinction and endangerment of 
species and their effects on the biological world. But the endangered 
species problem goes beyond purely scientific questions—at issue is also 
what actions should be taken. And problems demanding action prompt 
concern about motives, goals, and objectives, thereby raising questions 
of values as well. 

Questions of values fall within the realm of philosophy. But the en- 
dangered species problem is also not one of developing abstractly stated 
goals. Rather, we must perceive the scientific issues within a larger context 
of competing social needs. And thus the endangered species problem 
must ultimately be addressed from many different perspectives. It is es- 
sential to know how many species are being lost and why, what effect 
these losses have on remaining species and on their habitats, the present 
and expected effects of these changes on human lives, and what steps 
could be taken to alter the trends simplifying the biological world. But 
knowledge of these biological facts and relationships will prove useful 
only if it is combined with an understanding of the socioeconomic and 
cultural factors that have set in motion the biological trends. And the 
humanities—value studies—are essential to compare what is happening 
with what might and should be. This book attempts, for the first time, 
an integrated approach to the endangered species problem. 

We have divided the volume into three sections. Part I explores the 
dimensions of the problem. Chapter 1 concentrates on its global scope 
and pervasive character. Chapter 2 compares current and projected ex- 
tinction rates with major extinction events of the past in an effort to 
understand the magnitude of the consequences the human race is now 
facing. Chapter 3 explores the problem in the context of socioeconomic 
and cultural factors. 

Part II examines the values and objectives to which policy analysts 
must ultimately appeal in order to motivate a reversal of the trend toward 
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biological simplification. Chapters 4 and 5, one by an economist and one 
by a philosopher, emphasize the utilitarian values humans derive from 
species diversity. The next three chapters examine reasons for preserving 
species based upon, respectively, the intrinsic value of other species, aes- 
thetic values, and the intrinsic value of human knowledge of natural 
objects. These reasons are not, of course, exclusive—nonhuman species 
may be valuable in all of these ways. The writers of the essays attempt 
to assess, however, the comparative strengths of the motives deriving 
from each source of values. 

Part III contains guidelines designed to help agencies and individuals 
charged with protecting biological diversity. Chapter 9 draws upon avail- 
able ecological knowledge; while far less knowledge is available than 
would be desirable, it is essential that managers base their plans and 
projects on the best scientific information they can acquire. Chapter 10, 
recognizing that full agreement does not exist either on the values and 
goals motivating preservation activities or on many crucial scientific 
points, offers advice to resource managers who nonetheless must act, 
unable to afford the luxury of waiting upon scientific and value consen- 
suses. The final chapter in this section addresses strategic questions con- 
cerning how to build positive incentives for private landowners into 
preservation efforts, in the hope of relying less upon restrictions. 

Finally, the Epilogue attempts to summarize the agreements, disagree- 
ments, and unknowns that emerged from our writings and discussions. 
We hope that it will be valuable in locating areas of consensus and conflict 
across disciplines, thereby focusing future research and discussion on 
open and important questions. 
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PART | 


The Problem 


Introduction to Part | 


What is the scope of the endangered species problem? What are its exact 
dimensions? What does the problem mean to ordinary people with con- 
cerns of making a living and raising a family in what remains of the 
twentieth century? 

Thomas Lovejoy places the problem in global perspective, as it arises 
in both developed nations such as the United States and in the developing 
nations of the tropics. Affluent countries with well-developed scientific 
communities, with vocal environmental movements, and with legal in- 
stitutions designed to address the problem of decreasing biological di- 
versity still find the problem a recalcitrant one. In the United States, each 
threatened species could, conceivably, be given individual treatment. And 
yet the destruction of habitat continues as economic growth places more 
and more land under intense use for human purposes. Even species that 
are protected (many are not, because of institutional shortcomings) seem 
doomed to exist in limited ranges requiring human management in con- 
trolled preserves. Lovejoy expresses his concern that biological diversity 
will be lost through “incremental decision-making": the economic costs 
of preserving any individual species seem to outweigh the benefits, but 
the overall effect of negative decisions regarding preservation of individ- 
ual species will be a disastrous simplification of ecosystems. The unflag- 
ging demand for increased human goods and services seems to mean that 
the most sincere and diligent efforts will only delay the inevitable loss of 
species. 

In the developing nations of the tropics, deforestation continues and 
accelerates, with entire habitats destroyed in days or months. There is 
no time to show special concern for any but the best-known and most 
magnificent species. In many cases, fewer than half of the threatened 
species are even identified and named; nothing is known of their life 
histories and habitats. Lovejoy argues that such wholesale alteration of 
ecosystems is disastrous not only in biological, but also in human terms. 
He is convinced that failure to protect biological diversity is closely con- 
nected with failure to maintain a reasonable standard of living for human 
inhabitants. The vicious circle of poverty, of overexploitation of natural 
resources, and of degradation of water and soil must be broken if the 
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unhappy results now observed in nations such as Haiti are not to be 
repeated throughout the tropics. 

Best estimates project that, if present trends continue, 20 to 25 percent 
of existing species will be destroyed in the next quarter of a century. But 
do we really understand what such predictions mean? Most people today 
live in urban environments, seldom encountering wildlife except in con- 
trolled settings like zoos and parks. Otherwise, their interactions with 
nonhuman species are limited to house pets and garden plants and to 
infestations of pests such as rodents and roaches. Geerat Vermeij surveys 
the literature on actual current species extinctions and assesses what 
predicted future extinction rates would mean, drawing upon available 
knowledge of major extinction events of past epochs. The predicted rates 
of extinction are unprecedented in paleontological history, and once ma- 
jor changes in diversity begin, scientific evidence suggests that other spe- 
cies dependent upon lost species will be extinguished in turn. Conse- 
quently, a downward spiral in diversity is likely to continue for centuries 
and perhaps millennia. Species remaining will be skewed toward oppor- 
tunism in life habits, and opportunistic species are generally less com- 
patible with human goals than are more highly specialized species. Re- 
generation of species from limited stocks remaining after a major 
extinction event is possible, but occurs very slowly, taking thousands of 
years. An assessment of the paleontological literature is, then, sobering 
indeed. 

Stephen Kellert assesses the problem of extinction in its social context. 
He concludes that the problem is fundamentally rooted in social and 
political forces. Therefore, attempts to address the issues only in scientific 
and wildlife management terms are sure to fail. A more profound effort, 
to understand and change human attitudes toward other species, is es- 
sential. In the short term, this entails exploring, analyzing, and publicizing 
ways in which human life and happiness in all cultures depend upon the 
preservation of other species and natural habitats. In the longer term, it 
means developing a closer personal and spiritual sense of relatedness to 
the nonhuman world. 

The problem of endangered species, then, must be understood on sev- 
eral levels. First, it must be understood globally. In the United States, a 
wealthy nation still experiencing population growth, increased use of 
technology, and accompanying fragmentation of habitats, the problem 
seems one of identifying individual endangered species and finding means 
to minimize the impacts of economic growth on their habitats. In the 
nonindustrialized world, where economic development is only beginning 
and many individuals live in great poverty, much more radical changes 
in the environment can be expected. Can those changes be made while 
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minimizing impacts on ecological systems? It is certainly true that all 
peoples, in developed and developing nations alike, will be affected by 
losses in worldwide biological diversity. One of the most difficult com- 
ponents of the challenge we face is thus a political one: what forms of 
international cooperation can be arranged so that both rich and poor 
nations can address the global, long-term problems effectively? 

Second, scientific data imply that the effects of current losses of species 
will reverberate through ecosystems for decades, centuries, and millennia. 
But so little is actually known about how species interact in ecosystems, 
about dependency relations, or about how ecosystems recover from dis- 
turbances, that actions required now to avoid future disasters often must 
be undertaken without sufficient knowledge to make considered choices. 
Only a scientific effort of unprecedented proportions could provide the 
information necessary to make wise decisions affecting the future. 

But a scientific effort cannot be successful by itself. As long as decision- 
makers treat other species and natural ecosystems merely as sources of 
raw materials to be exploited for short-term gain, as long as human 
perceptions and attitudes set people apart from nature, and as long as 
the worth of a life form is measured in terms of its phylogenetic proximity 
to the human species or in terms of its short-term economic value, no 
amount of scientific knowledge will solve the problem of endangered 
species. The problem is, on the deepest level, not scientific but perceptual 
and attitudinal. 


Species Leave the Ark 
One by One 


THOMAS E. LOVEJOY 


Endangered species are usually perceived as representing no more than 
a small number of highly individual and esoteric situations—such as the 
mysterious small tree from the Alatamaha River Valley of Georgia dis- 
covered by John and William Bartram in 1765, named in gratitude for 
Benjamin Franklin, and found only a few times in nature and not since 
1803.! This perception of disappearing individual species as opposed to 
a process of biotic impoverishment is a natural one because people iden- 
tify readily with individual plants and animals, or individual species, even 
if the organism is only recently familiar to the general public. 

In recent years, however, awareness has grown that the problem is 
actually a matter of considerably greater magnitude than heretofore re- 
alized. To a large degree, this is a consequence of the accelerating rates 
of tropical deforestation.” 


I. How Many ARE THERE? 


Estimates of numbers of endangered species were first restricted to warm- 
blooded vertebrates, because birds and mammals are among the more 
noticed elements of the biota. Today, endangered species lists prepared 
by the U.S. Department of the Interior and by the Species Conservation 
Monitoring Unit of the International Union for the Conservation of Na- 
ture and Natural Resources (IUCN) attempt to encompass all forms of 
life. This is a very difficult task because most species of plants and animals 
are still completely unknown to science and there is no information about 
their status or biology. 

Estimates of the magnitude of the problem are usually put in terms of 
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projections (which are not to be equated with predictions) of the number 
of extinctions that might be expected by the end of the century. These 
projections assume no major changes in various trends such as population 
and deforestation. The number of extinctions projected ranges from hun- 
dreds of thousands to over a million. 

In part because the size of the numbers is startling, there has been 
some criticism of the figures.? Some of the criticism has been justified. In 
some instances there has been no explanation of how the estimate was 
obtained. In others, estimates have been made in terms of rates, implying 
a greater precision than is possible. Further, the meaning of a rate in 
terms of cumulative numbers has often been ignored. The “one extinction 
per minute" used by some authors is equivalent to 525,600 extinctions 
per year (an unlikely or impossible number).* 

Other criticism has tended to view the large numbers as the outpouring 
of overwrought biological Cassandras and has asked how they could be 
so very much greater than historical figures.5 This criticism ignores basic 
biology in trying to compare the historical figures for mammalian ex- 
tinctions with the recent projections which encompass all forms of life. 
Historical figures for mammalian extinctions are indeed small compared 
to the projections but they are only meaningful compared to the total 
number of possible mammalian extinctions (i.e., 4,500, the total number 
of extant mammal species), or as an indication of accelerating extinction 
rates. 

That there is considerable spread in the estimates is really not sur- 
prising, given the difficulties in getting precise information. Just to begin, 
the size of the biota is only known to an order of magnitude. Estimates 
of the complete array of life forms on our planet vary from three to ten 
million, and occasionally go higher. Only about 1.5 million species have 
actually been described by science and, even then, their full geographic 
range and ecological peculiarities have not been recorded. In addition to 
the problem of not knowing how many species there are, what they are, 
and where they are, there is the additional problem that there exists no 
accurate estimate of the extent of the major transformations in the bi- 
ological landscape such as tropical deforestation. Consequently, a con- 
siderable variation in estimates can be expected. 

What is important is that every effort to estimate extinction rates has 
produced a large number. This is consistent with what can be observed 
of human-wrought changes in the biology of the planet. The tropical 
forests probably hold half or more of all species of plants and animals. 
Most of the species of primary tropical forests do not occur in second 
growth as is much more often the case in temperate zones. Nor in most 
instances are tropical forest plant species able to persist for long periods 
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of time (decades and even centuries) in soil seed banks the way most 
temperate forest species can. Such characteristics explain why New Eng- 
land's forests have recovered from extensive cutting in the nineteenth 
century without major loss of diversity, but tropical forests will not do 
so. 

The great numbers of species in tropical forests usually occur at very 
low densities (few individuals per unit area) and often they are very 
restricted in distribution. Large numbers of species will almost inevitably 
be lost from tropical deforestation. The situation is close to the end in 
the forests of Madagascar where 90 percent of the species are endemic 
(occur nowhere else), and the Atlantic forest region of Brazil (also high 
in endemism); the latter is reduced to less than 2 percent of its original 
extent. Heroic and major last-minute efforts may yet save a good portion 
of the highly endemic floras and faunas in such areas. Yet nobody expects 
tropical deforestation to cease tomorrow. The relation between area of 
tropical forest destroyed and the number of possible extinctions was the 
basis for the projections in the Global 2000 Report." 

Besides the urgency implied by events in the tropics, there is also a 
growing awareness of the implications of habitat fragmentation for po- 
tential extinctions. Habitat fragments have differing ecological dynamics 
from those they had when once part of continuous wilderness; this change 
leads the remnant fragments to lose species after isolation.? Isolated hab- 
itat fragments are almost always subject to this species loss process. Little 
is known of the process and what forces drive it. Nor is it known how 
ordered the species loss really is; if there is a predictable order in which 
species vanish from habitat fragments, those early in the order are much 
more prone to extinction because they are likely to be lost from every 
habitat fragment. The process of species loss from fragments of habitats 
basically calls into question whether many areas set aside to protect 
particular forms of life, and which are often isolated habitat remnants, 
will, in fact, actually do so. The activity of civilization has tended to 
fragment natural landscapes (when not entirely obliterating them), so 
that the terrestrial portion of the globe has become a biological fretwork 
each portion of which is going through the process of species loss. 

At the same time, people are busy changing the chemistry, if not the 
physics, of the planet. The recent increase in acid precipitation from 
burning high-sulfur fuels is a prominent example.? The origin of acid 
rain is not fully understood nor are the effects of this change on envi- 
ronmental chemistry, but there is no question that certain kinds of lakes 
are vulnerable to biological impoverishment and effects on forests are 
well known in both Europe and the United States. In the Amazon, ex- 
cessive deforestation could disrupt the basic hydrological cycle and trigger 
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an irreversible drying trend. That trend in turn could affect the remaining 
forest and lead to numerous Amazonian extinctions. The increase in 
atmospheric carbon from burning of fossil fuels as well as from uw! 
deforestation has serious implications. 

Every year a large number of compounds new to nature are produced 
in laboratories. Some are sufficiently novel that natural systems have not 
evolved a capacity to cope with and assimilate them. Among the best 
known and dramatic are the chlorinated hydrocarbons, most notably 
DDT. These were well on their way to eliminating some species before 
the problem was recognized and corrected. Great care is taken to test 
substances destined for human consumption; similar precautions should 
be taken for substances destined for environmental consumption. 

False hope is sometimes derived from noting the few species which 
have benefited from conversion of our landscape, such as raccoons which 
have reached nuisance levels in some eastern cities of the United States 
such as Washington, D.C. It is easy to let such examples suggest the 
problem cannot be as bad as portrayed. Yet such species are a tiny 
minority and their success in modified environments makes them what 
biologists term “weedy” species, i.e., potential pests. 

Not only is there a large and unprecedented number of endangered or 
potentially endangered species, but this also implies an impending net 
reduction in global biological diversity. While there have been notable 
episodes of species extinction in the past, during the history of life on 
earth, overall there has been a net accumulation of species.!? Extinction 
has, more often than not, involved a replacement of one species by an- 
other, not necessarily closely related to it. Even if the disappearance of 
much of the Pleistocene megafauna was human-generated,!! it really only 
represented a tiny number of extinctions. Consequently, we stand on the 
brink of an episode of extinctions which is without precedent in the 
history of humankind.!2 


II. Wuy Is Ir IMPORTANT? 


Assuming that the biota contains ten million species, they then represent 
ten million successful sets of solutions to a series of biological problems, 
any one of which could be immensely valuable to us in a number of 
ways. Penicillium mold has the ability to ward off competitive fungi. The 
French take advantage of this to use goat's milk to produce a cheese 
(Roquefort) having distinctive flavor and not susceptible to spoilage by 
other fungi. This same characteristic is used to combat fungal infections 
of our bodies or those of our domestic animals. This kind of ability was 
first observed in a Penicillium, which thus provided an impetus for studies 
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of antibiotic activity and resulting medicines. United States superiority 
in antibiotic medicine was one of many, but nonetheless one of the factors 
leading to the Allied victory in the Second World War. 

Our history is rich in examples of highly useful discoveries based on 
species previously perceived as worthless. Aspirin, as standard an ingre- 
dient of most modern medicine cabinets as any, consists of an organic 
molecule originally derived from a willow; indeed its chemical name, 
salicylic acid, is derived from the Latin Salix for willow. The recent 
discovery of a powerful antiviral substance from a sea squirt is another 
such example.?? 

Some discoveries have an enormous impact and some minor. There is 
nothing about abundance (or, therefore, rarity) that correlates with use- 
fulness. If anything, there are arguments that rare species may be more 
useful on the average than abundant ones.!^ Much is made of the potential 
and present contribution of wild species.!5 A recent analysis of the United 
States economy shows that 10 percent of GNP is derived directly from 
wild resources.!6 

Yet as important as some of the contributions of wild species have 
been, are, or will be to human society, the greatest contribution is likely 
to be in the form of knowledge. The pharmaceutical industry is much 
more likely to attempt to synthesize a new medically useful compound 
than it is to try to grow the organism in question in large volume, or to 
harvest it from the wild. This is even more likely with the advent of 
biological/genetic engineering. 

It might seem at first glance that this engineering potential will provide 
less reason to care about protecting biological diversity; in fact it indicates 
increased importance. Our knowledge of biological systems is so super- 
ficial that there is not a single species for which it can be said with 
confidence that we know it in its entirety and need not retain it for its 
potential contribution to biological knowledge. As living organisms we 
have a vested interest in not limiting the growth of that branch of knowl- 
edge known as the science of life. For that reason alone we must be 
concerned with the survival of each and every species. 

The point then is not that the “worth” of an obscure species is that it 
may someday produce a cure for cancer. The point is that the biota as 
a whole is continually providing us with new ways to improve our bi- 
ological lot, and that species that may be unimportant on our current 
assessment of what may be directly useful may be important tomorrow." 

Natural aggregations of species (ecosystems) are more than a large 
collection of genetic material; they also are involved in ecological proc- 
esses, often of immediate public service value.!$ A dramatic example is 
the watershed protection provided by tens of thousands of species in the 
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forests around the Panama Canal. Every time the series of locks is filled 
and emptied one million gallons of fresh water are used. The canal wa- 
tershed forests guarantee a steady flow of the fresh water needed for this 
important link in the world economy. 

Many of these processes/services arise from the fundamental fact that 
living organisms inevitably modify their environment. Indeed the at- 
mospheric composition of this planet is different from all others (high 
oxygen, for example) because of the presence of life. While it is in one 
sense paradoxical that life cannot exist without affecting its environment, 
these modifications have often created conditions favorable to life itself. 
Life is often also actively involved in maintaining these conditions. For 
example, the tropical forests of the Amazon are dependent on a minimum 
amount of rainfall, and yet are (as noted earlier) responsible for gener- 
ating about half the rainfall in the Amazon basin by hydrological recy- 
cling. If the forest were replaced by grassland, rainfall would drop con- 
siderably (although not by half since the grasses could return some 
moisture).!? The minimum rainfall required for tropical rain forest would 
then only occur in limited places (e.g., near the Atlantic coast or in places 
of higher altitude). There, biological factors would not dominate; rather, 
physical features such as proximity to an oceanic source of moisture or _ 
condensation of moisture in rising air masses would generate the nec- 
essary rain. 

On a global basis the biota is involved in maintenance of the great 
cycles of water, energy, and the elements. There are already signs that 
cycles of carbon, nitrogen, and sulfur are being disturbed; disturbance 
of the biota plays a causal role in most instances, which is augmented in 
some cases by other factors such as burning of fossil fuels (ironically, 
fossil biota). 


III. BIOTIC IMPOVERISHMENT AND ECONOMIC 
IMPOVERISHMENT 


The foregoing arguments all carry obvious economic implications. Yet 
the most worrisome aspect of the endangered species problem comes 
from a disturbing observation that exists for the most part independently 
of the foregoing arguments: those nations which are unsuccessful in 
maintaining their basic diversity of plant and animal life are also the ones 
least successful in protecting decent standards of living for their people. 
Notable examples in the Western Hemisphere are El Salvador and Haiti, 
and the latter is of particular interest in comparison with the Dominican 
Republic on the other half of the island of Hispaniola. 

El Salvador has the highest population density of any non-island nation 


18 


Species Leave the Ark 


in the Western Hemisphere. Its original forest cover has been reduced to 
less than one tenth of its original extent, with an attendant although 
poorly documented decrease in biological diversity. These population/ 
natural resource-base problems, exacerbated by a tremendous gap be- 
tween rich and poor, have led to continuing unrest in El Salvador for 
decades. 

Haiti, the second oldest republic in the Western Hemisphere (1804), 
was once an incredibly valuable colony. Its exports to France were greater 
than those of any Spanish colony and greater than all combined exports 
from the American colonies to England. In 1973 only 9 percent of the 
forest of this largely mountainous country remained.?? It has the highest 
population density of any nation in the hemisphere and the density is 
even greater if calculated on the basis of people per square km of arable 
(not of excessive slope) land (490 in 1978). Soil erosion from deforest- 
ation has reduced the life span of the only significant hydroelectric project, 
the Peligre dam, from 50 to 30 years.?! 

Today Haiti is the poorest country in the Western Hemisphere. Its 
gross domestic. product per capita is 25 percent that of the Dominican 
Republic. It has less energy per capita, and a less favorable doctor per 
population ratio, with attendant higher mortality rates.22 The Dominican 
Republic, while no perfect example of environmental management, has 
lost less of its natural environment and biological diversity. Recognizing 
the importance of forests for watershed protection, the Dominican Re- 
public put the army in charge of a no-cutting law instituted in synchrony 
with hydroelectric development.?? 

The comparison is not clear-cut, nor would we expect it to be, which- 
ever two countries might be chosen. For example, the Dominican Re- 
public has twice the land area for roughly the same population. Yet it is 
sufficient to raise the worrying question about the relation between hu- 
man welfare and the biological diversity of the landscape. 

In general it is easy to understand how there might be such a rela- 
tionship. By the time environmental problems begin to be widely noticed 
and diversity begins to decline, there usually is a substantial amount of 
social and economic momentum which is hard to slow down, let alone 
halt. Rising population, so often part of the problem, is often coupled: 
with a demographic structure which virtually guarantees further increase. 
Whatever environmental problems have been noted are therefore almost 
inevitably going to get worse. This represents a general tendency to 
overshoot ecologically. By the time the problems are recognized, the drive 
of society usually has led to increased pressure on marginal lands. This 
constitutes a feedback system whereby environmental problems them- 
selves tend to create further problems. Ingrained trends in the society are 
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recognized as problems only after they have placed a strain on the biotic 
environment, but these trends can be expected to continue and worsen 
for years after they are first noticed. 

In any immediate sense it is hard to see how the loss of a single species 
will affect the day-to-day life of the average citizen who will probably 
not even know of the loss or that the species ever existed. Yet, when an 
ecosystem has been altered to the point that a public service benefit such 
as watershed protection is affected, it is not only quite obvious but, also, 
biological diversity will have by then suffered a significant reduction. 
Problems may include loss of clean and reliable water supplies, loss of 
soil fertility through erosion, and siltation of reservoirs, and they all occur 
with the impoverishment of the biota. These are measurable in economic 
terms most simply by the costs of public service deterioration and res- 
toration costs which society would otherwise not have to bear. 

It is important to approach this topic by asking the question: Could 
a nation forfeit a significant portion of its biological diversity yet maintain 
its living standards? In theory, provided most of the loss was incurred 
without major degradation of the public services of wildlands, it might 
be possible. Yet this would require a greater degree of careful environ- 
mental planning than is normal or even possible in any practical sense 
for human societies. Some of the island nations of Southeast Asia (e.g., ° 
Bali) may have once approached this. The more usual situation, however, 
is that by the time problems are recognized, ecological overshoot has 
already occurred and the situation continues to deteriorate with reversal 
slow, if possible at all. 

Yet, given that sustainable development accompanied by a significant 
reduction in biological diversity is unlikely to happen, the question still 
remains, is it possible? One way it might work would be for a highly 
industrialized nation to depend on reasonably cheap energy supplies and 
barter products of technology for natural resources. Japan would seem 
to fit this model. Yet resource limitations would suggest a limit on how 
many countries could actually take such an approach. This is a problem 
at the heart of the North-South dialogue between developed and devel- 
oping nations. How many Japans can there be relative to nations sup- 
plying raw materials? 

Would it be possible to maintain living standards in the face of sig- 
nificantly diminished biological diversity in an essentially isolated nation? 
If taken to the extreme of an unrealistically physically uniform landscape, 
is it possible to design a world that is wall-to-wall wheat fields? The 
major factor in such an answer is the extent to which ecological “public 
services" could be maintained by a series of highly simplified human- 
dominated ecosystems. Yet consideration of public services in such an 
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instance would need to include factors transcending national borders 
such as maintenance of global cycles of elements, water, and heat. The 
design and management of such a uniform landscape would be an enor- 
mous challenge for science and society. Even if considered a desirable 
goal, it is unlikely to be achieved in the near future. 

As impractical as such a goal may be, biological impoverishment pro- 
ceeds apace. It does so because, even when considered, endangered species 
problems are approached individually in financial terms.?* This is gen- 
erally attributed to the inability of markets to reflect what are appro- 
priately (in the sense that they are left out of the economic calculus) 
termed externalities. It is generally either held that externalities can be 
dealt with in terms of policy, or assumed that if by chance there is some 
way to calculate values and costs they can be included in the economic 
analysis. Usually, however, the condition that makes biological resources 
so valuable, namely, their seemingly infinite but not fully explored po- 
tential to support people, becomes a liability when it comes to defending 
them in financial terms. How can one evaluate something with an eco- 
nomic value yet to be perceived? Without an easily identified dollar-and- 
cents value, can a resource be worthwhile? 

One interesting relationship between biological resources and econom- 
ics is a tendency toward increased value with increasing rarity. Given a 
steady demand, a decreasing supply tends to accord higher value to each 
unit of supply. In certain instances such as in whaling, this had led, 
together with the heavy investment in the whaling fleet, to making it 
worthwhile to pursue whales close to biological extinction—but not 
quite. Economic extinction comes sooner than biological only because 
the last few individuals are so scattered and hard to find that it becomes 
inordinately expensive to do so, at least in terms of energy.?° 

This supply/demand relationship means there is an important link be- 
tween cost of living and dwindling natural resources. Whale products do 
in fact get more expensive the rarer whales are. In colonial New England, 
shad was so abundant it was illegal to serve it to servants more than 
twice a week. Whereas today, with shad rarer and demand greater, it is 
a highly prized and priced spring delicacy. Similar situations have oc- 
curred involving the prices of lobster and salmon. 

Admittedly it is difficult to sort out the effect of decreased availability 
of a particular resource from increased demand. Yet it is certainly the 
supply/demand ratio that is functioning here. The general thesis should 
hold true, given the supply/demand model, that dwindling natural re- 
sources must be fueling rising living costs and a concomitantly falling 
standard of living. This is a form of economic effect that is reversible 
only with the restoration of the populations of the particular economic 
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species.?6 Further, it is an effect that no doubt occurs in subtle forms in 
growing industrial societies, besides being part of the economic travails 
of nations like El Salvador and Haiti, where ecological overshoot has 
already happened. 


IV. INCREMENT VS. AGGREGATE 


Yet the loss of a single species out of the millions that exist seems of so 
little consequence. The problem is a classic one in philosophy; increments 
seem so negligible, yet in aggregate they are highly significant. Accord- 
ingly, endangered species with widely recognized economic value are 
likely to receive some consideration when threatened. But most endan- 
gered species are not of immediate economic value. Consequently there 
will be very few instances when a choice (and many such choices in the 
United States since the passage of the Endangered Species Act have proven 
to be only apparent) between an endangered species and a development 
project will be made in favor of the endangered species. It is very difficult 
to marshal arguments showing that the particular endangered species will 
confer more benefits on humanity than the particular development. 

Yet, if this reasoning is taken to its logical conclusion, most endangered 
species will become extinct and the planet will be significantly impov- 
erished biologically, with severe consequences for the welfare of people. 
The incrementalism problem (where what seems so sensible increment 
by increment is actually contributing to the development of a major 
problem) is by no means confined to environmental or endangered species 
issues. It is a widespread problem in human affairs, and a major reason 
why there are governments and regulations. 

In academic philosophy, it is often argued that the increment vs. ag- 
gregate problem does not exist. It is held that each incremental decision 
creates a new situation within which the next decision is made. But when 
the increments are in singletons, tens, or even thousands of species out 
of millions, such effects may be imperceptible, and may seem even more 
so when many of the effects are delayed or are impossible to measure 
(e.g., knowledge lost). By the time the accumulated effects of many such 
incremental decisions are perceived, an overshoot problem is at hand. 
Thus, even if one accepts the classic understanding of the increment vs. 
aggregate problem, in conservation, as in other spheres, delayed percep- 
tion can produce disasters when decisions are made in individual cases 
with no regard for larger trends. 
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V. CONSERVATION IN PRACTICE 


The reality of the imbalance between the pressures on the biota and the 
meager resources available to rescue the full array of plant and animal 
species in danger or soon to be in danger must be faced. It has been 
suggested that it would be sensible to make some thoughtful decisions 
as to which species to save and which to let go.? Such an approach was 
labeled triage in reference to the World War I medical system of allocating 
scarce medical supplies and help to those most likely to benefit. Even 
though the question was originally asked in a rhetorical sense, with the 
intent to awaken the public to the enormity of the problem of biotic 
impoverishment, how sensible at first it seems. If there are ten million 
species, surely it won't hurt to let a few go. Perhaps it won't hurt or hurt 
much, but since the number is certain to be greater than a few, some 
rational picking and choosing would seem in order. 

Certainly it does make sense to safeguard those which have already 
clearly been determined as important, such as the wild relatives of our 
domestic crops. Beyond that it gets difficult and problematical. As noted, 
the biota is less than half described and we are not yet in a position to 
state the full worth of even the described species. Furthermore, from a 
practical point of view, even were omniscience possible, there is no way 
to separate all the “useful” from the *nonuseful" species; useful species 
are not found in a single place nor in a single kind of ecosystem. Also, 
the easiest way to protect a useful species is by protecting its natural 
habitat, i.e., all the other species that are part of its ecosystem. Further, 
since it is desirable to protect a valued species in its full variety, it is 
important to conserve it in all the different places and ecosystem variants 
in which it occurs. All the foregoing does not even take into account the 
need to protect ecological processes and public service functions. 

In short, triage is both unworkable and misleading in its apparent 
common sense. Yet what are highly limited conservation agencies to do? 
It does make some sense to channel resources toward areas that include 
large numbers of hitherto unprotected species; this and other factors lead 
to an emphasis on the tropical forests. Beyond that the matter gets into 
difficult questions as to how much of a particular ecosystem should be 
protected and, inevitably, how to increase the funding base for conser- 
vation while decreasing the human pressures on the natural environment. 

There is also a vital need for an international approach to conservation. 
One major reason is the skewed distribution of financial and technical 
capacity to carry out such work as compared to actual conservation 
needs. With conservation in the tropics so much a priority, there are 
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inevitably nations with insufficient manpower or financial resources to 
address their own conservation problems. Indeed one disturbing aspect 
of the situation is the question of whether the world in its entirety has 
enough of the right kinds of scientists to do the job. 

Ignoring that problem, the question can be put another way: If each 
nation took care of its own flora and fauna, would that in fact solve all 
problems? That would probably mitigate many of them, but it would 
not necessarily take care of all, in that some problems are inherently 
international in nature and only careful international coordination can 
make solutions work. There is no marine turtle, for example, that goes 
through its entire life cycle in the waters of a single nation.?* The in- 
credible multigenerational migration of the monarch butterfly from the 
United States and Canada east of the Rockies to a handful of very tiny 
spots (each a few hectares at most) in central Mexico is dependent on a 
complex series of factors in both Mexico and the United States. 

The problem of endangered species is common to all nations. Of all 
incremental problems, the impoverishment of the biota and dwindling 
biological resources are among the most serious. Indeed, if one considers 
that declining standards of living contribute to social, economic, and 
political instability, including increased likelihood of nuclear war, the 
endangered species problem may well be the most serious. Endangered - 
species serve as heralds of these other, incrementally developing problems. 

Our general perception has been that the natural world is there to be 
exploited or to be a source of amusement. Yet our well-being is far more 
intertwined with the rest of the biota than many of us would be inclined 
to believe. I can only conclude that every species, endangered or not, is 
important, and that the best use of the land in any nation is one that 
protects its natural biological diversity. Surely there is no reason that the 
very capacities which have led us to the brink of a major reduction in 
global biological diversity cannot be redirected toward more sensible use 
of the land, water, and air, and toward more cognizance of the intertwined 
destiny of all species. 


NOTES 


1. John Bartram, of Philadelphia, was founder of the first true botanical garden 
in America, and the first to inform the Old World about the Venus flytrap. 
Not surprisingly he was disappointed when, in 1764, William Young, Jr., 
the 22-year-old son of a German neighbor, was summoned to London and 
appointed Queen's Botantist with an annual stipend of £300. Both George 
III and Queen Charlotte (from the German Duchy of Mechlenberg-Strelitz 
and for whom Strelitzia regina, the Bird of Paradise flower, was named) were 


24 


ON CA AD 


Species Leave the Ark 


enthusiastic amateur botanists. Franklin, along with Bartram one of the nine 
founding members of the American Philosophical Society, interceded on his 
behalf and in 1765 Bartram was appointed King's Botanist for North America 
at the disappointing annual stipend of £50. In gratitude Bartram named this 
late summer flowering tree, which he had discovered that very year, in Frank- 
lin's honor. 
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The Biology of Human-Caused 


Extinction 


GEERAT J. VERMEI) 


I. INTRODUCTION 


Man is responsible for the extinction of many species. Moreover, his role 
as biological exterminator is unlikely to diminish in the foreseeable future. 
Three critical questions must be answered in order to understand the 
implications of extinction for human welfare. These are: (1) Which kinds 
of species are susceptible to extinction, and which are not? (2) How will 
the extinction of species affect the communities in which these species 
lived and alter the evolutionary environment of surviving life forms? (3) 
Can new species evolve on a man-dominated planet to replace the species 
which have disappeared and, if so, what will these new species look like? 
The answers to these questions will determine our views about the values 
of species in general and of endangered species and communities in par- 
ticular. Without a profound scientific understanding of extinction, ra- 
tional policies about the conservation of diversity cannot exist. It is im- 
portant to take as dispassionate a view of extinction as possible, and not 
to fuel the sensationalism that has pervaded much of the popular liter- 
ature on this topic. 

In this chapter I shall try to summarize what is known and what is 
not known about the causes, selectivity, and consequences of extinction. 
I shall argue that extinctions in the geological past provide insights and 
predictions about human-caused extinctions. Theoretical considerations 
and some data will be adduced to suggest that species for which selection 
from biological sources is important are more susceptible to extinction 
than are other kinds of species. The disappearance of such species will 
have important effects on the evolutionary potential of surviving species. 
These indirect consequences of extinction, I shall argue, may be as pro- 


28 


Biology of Human-Caused Extinction 


found as are the extinctions themselves. Finally, I shall try to show that, 
although extinction and the evolution of new species are favored by the 
same conditions of habitat fragmentation, extinction is the more likely 
outcome given the habitat destruction being wrought by man. A future 
man-dominated world will be biologically more homogeneous and less 
rich in forms adapted to competition and predation than is the world 
today. 


II. CAUSES OF EXTINCTION 


No attempt to reduce the death toll of species can succeed until the causes 
of extinction are better understood. Predictions about which species are 
at greatest risk depend on which causes of extinction are more important. 

It is useful from the outset to distinguish between causes for the decline 
of thriving populations and causes for the demise of already severely 
depleted populations. Very small local populations can succumb to events 
that would not result in the extinction of larger or more dispersed pop- 
ulations. Emphasis on the somewhat haphazard reasons for the extinction 
of decimated populations would therefore divert attention from the more 
important and tractable question of how large populations become 
depleted. 

In the broadest sense, extinction occurs when populations cannot per- 
sist in the face of environmental change.! This change can be physical 
(unusual weather, pollution, soil erosion, habitat destruction) or biolog- 
ical (the addition or elimination of competitors, predators, parasites, prey, 
or symbionts). Extinction is only one of three reactions a population can 
have to a change in conditions. Alternatively, a population may migrate 
to areas where the environment is not changing, or it may adapt to the 
changing conditions. How species react to change and which character- 
istics influence the “choice” are central questions in evolutionary biology 
to which I shall return briefly later in this essay. 

Perhaps the best studied form of physical degradation is the fragmen- 
tation of once continuous habitat into island-like refuges. When Barro 
Colorado became an island in Gatun Lake with the completion of the 
Panama Canal in 1914, a reduction in bird diversity began which has, 
as of 1981, resulted in the local extinction of at least 50 forest birds 
(about 20 percent of the original 237 species).? Destruction of forests in 
southern Brazil has resulted in the disappearance of many birds.? 

Another instructive example of large-scale extinction due to physical 
degradation is the decimation of the freshwater biota of rivers in the 
central and southeastern United States. Deforestation, pollution, and es- 
pecially the building of dams have altered freshwater habitats and largely 
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removed swift-water shallows in the larger rivers. At least eight species 
of the unionid bivalve genus Dysnomia and all five species of an endemic 
subfamily (Neoplanorbinae) of ancylid pulmonate limpets have become 
extinct, as have many local races of gastropods.* 

More than 30 of 103 species of bivalve in the Ohio River drainage are 
considered to be endangered in that they persist only in a few relict 
populations; this number has probably increased since Stansbery's status 
report.) The loss of this freshwater fauna is particularly unfortunate 
because many of the species showed remarkable adaptations to predators. 
No other fauna of river molluscs was so large or so highly adapted to 
biological agents of natural selection as was (and to some extent is) the 
North American freshwater fauna.$ Today, many of the species are being 
replaced by weedy introduced species such as the European snail Bithynia 
tentaculata and the Asiatic clam Corbicula manillensis. 

In Israel, the draining of marshes and destruction of Mediterranean 
scrub and shrub habitats caused 26 plants to become locally extinct in 
the 30 years prior to 1976.” This number represents about 1 percent of 
the Israeli vascular flora and a much higher proportion of plants in the 
affected habitats. This is undoubtedly not an unusually high figure and 
more documentation for other floras is clearly desirable. 

Although man's activities are causing habitat fragmentation on an 
unprecedented scale, fluctuations in habitat size are not new. Changes in 
sea level as glaciers advanced and subsided during the Pleistocene epoch 
caused large changes in the size of islands and in the distances between 
them. Episodes of habitat coalescence and fragmentation were accom- 
panied by climatic shifts. In the West Indies, for example, arid conditions 
were evidently far more widespread than they are today, and many ver- 
tebrates which were adapted to these conditions have become extinct or 
greatly reduced. The rate of extinction of large mammals was high 
throughout the Pleistocene among North American mammals because 
the advance of glaciers periodically made habitable areas for animals 
with large individual ranges much more limited.? 

Even in the sea, where human-caused extinctions are fortunately still 
rare, cooling and perhaps other factors caused a 20 percent reduction of 
the molluscan fauna of Florida and the Atlantic coast north to Maryland 
during the Early Pleistocene, 1.1 to 1.8 million years ago.!? At the same 
time, extinction in the North Sea Basin gastropod fauna, based on my 
calculations from the Early Pleistocene of the Netherlands, was 50 
percent.!! 

Extinction from biological causes may come about in either of two 
ways. In the first, predators or competitors evolve through time to im- 
prove their capabilities, so that species which were already vulnerable as 
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prey or subordinate competitors become even more susceptible. Man's 
acquisition of weapons is an extreme example of predatory improvement 
against which most already rare large mammals were unable to respond 
evolutionarily. Consider what happened to mammals in the Americas 
after man arrived during the Late Pleistocene. Marshall, in his incisive 
analysis of the history of South American mammals, estimates that 45 
of 120 genera (38 percent) of South American land mammals became 
extinct about 15,000 years ago, some time after humans first came to 
that continent. This proportion corresponds to an extinction rate of 150 
genera per million years, a value four times higher than in any other Late 
Tertiary or Pleistocene time interval.!? In North America at about the 
same time, 32 of 114 genera of land mammals (28 percent) became 
extinct; this proportion corresponds to an extinction rate of about 46 
genera per million years, a value 2.5 times as high as in earlier Late 
Cenozoic time intervals. The vast majority (96 percent) of these ex- 
tinctions affected large-bodied mammals. 

Many other extinctions are also attributable to human hunting. The 
six species of bird which have become extinct in North America since 
1600 were all decimated by hunters.!^ The same is true of the extinct 
large marine mammals such as Steller's sea cow (Hydrodamalis gigas). 
Extinction of giant tortoises on islands (11 species and subspecies), large 
West Indian lizards (6 species) and snakes (4 species), and many insular 
flightless birds is attributable in part to human exploitation.!? Ehrlich 
and Ehrlich discuss instances of people removing all individuals of en- 
dangered cactus species from islands off the coast of Baja California.!$ 

Why could these species not respond evolutionarily to improvements 
in man's weaponry? Effective antipredatory defenses are maintained only 
when a substantial portion of a prey population is exposed to and survives 
predatory attack.!” I suspect that man's predatory efficiency rose dra- 
matically each time new weapons such as arrows, spears, and firearms 
were invented, and as transportation improved. Not only did fewer an- 
imals which were attacked survive to reproduce, but most members of 
the population were eventually attacked and killed by humans. As a 
result, there were few places where the population could perpetuate itself 
in the absence of man, and selection for the maintenance and improve- 
ment of defense became weaker. This hypothesis depends on the obser- 
vation that human predatory efficiency increased with the development 
of more sophisticated weapons. Accordingly, it will be of great interest 
to gather data on predatory efficiency for various types of weapon. I do 
not know of such data in the anthropological literature. 

A second, and from the human perspective a more indirect, biological 
cause of extinction is invasion by foreign species. In terrestrial commu- 


3l 


Geerat J. Vermeij 


nities, the most devastating invaders are species which man has intro- 
duced either deliberately or by accident. The introduction of goats, rats, 
mongooses, and mosquitoes has been particularly destructive to the biota 
of ocean islands. Warner believes that the near destruction of the Ha- 
waiian fauna of forest birds (85 percent of the endemic species have 
become extinct or greatly reduced since 1850) resulted from the spread 
of bird pox and avian malaria by the mosquito Culex quinquefasciata, 
which was introduced to the islands in about 1826.18 

Atkinson considers the roof rat (Rattus rattus) to be the chief culprit.!? 
After its introduction to Oahu at some time between 1850 and 1870, 
the rat increased in population size as the number of forest birds declined 
sharply. The principal period of decline was later on the other islands 
and may correspond to population surges of the rat. During the 20 years 
after the first appearance of the roof rat on Lord Howe Island in 1918, 
five bird species (33 percent of the original fauna) became extinct.?° 

By reducing vegetation cover and by eating the leaves of plants, goats 
which were released by European explorers have undoubtedly been re- 
sponsible for the extinction of many endemic island plants and may have 
contributed indirectly to the extinction of some animals.?! On Ascension 
Island, three or four of the ten vascular plant endemics have become 
extinct either because of grazing by goats and sheep or because of com- 
petition with African grass (Melinis spp.) or any of the 300 other intro- 
duced plant species.” 

Several authors have seen a connection between the human exploitation 
of native species and the subsequent establishment of introduced species 
which in turn depress the stocks of native species still further. Christie, 
for example, contends that overfishing of native whitefishes (Coregonus 
spp.) and other species in the American Great Lakes contributed to the 
successful establishment of such introduced fishes as the smelt Osmerus 
mordax, the lamprey Petromyzon marinus, and the alewife Alosa pseu- 
doharengus, which further reduced native fish populations.? In New 
Zealand, native birds have disappeared from the mainland forest, which 
is relatively more open and more disturbed by humans and introduced 
animals like goats than are the forests of some offshore islands. Diamond 
and Veitsch, who observed this pattern, suggest that the 34 introduced 
bird species with established populations are far more successful in pen- 
etrating the mainland forests than the denser forests of the offshore 
islands.** The replacement of extinct species by introduced ones may thus 
be indirect and mediated by human disturbance and exploitation. The 
34 introduced bird species do not precisely replace the species (31 percent 
of the pre-Maori fauna) which have become extinct in New Zealand.25 

As Simberloff has pointed out, the introduction of foreign species rarely 


32 


Biology of Human-Caused Extinction 


results in the total eradication of species on larger continents or in large 
marine biotas.?$ Many species which have been introduced by man from 
Europe to the Americas and Australia, including the house sparrow (Pas- 
ser domesticus), starling (Sturnus vulgaris), brown.and roof rats (Rattus 
norvegicus and R. rattus respectively), and house mice (Mus musculus 
and M. mus), are intimately associated with the habitations of man, and 
therefore do not, under most circumstances, interact with native species 
in habitats away from human settlement. Other introduced species, such 
as rabbits (Oryctolagus cuniculus), annual weedy flowering plants, the 
tropical American tangantangan tree (Leucaena leucocephala, introduced 
to Pacific islands for control of soil erosion), and many others, are char- 
acteristic of disturbed environments in which these species might be out- 
competed or consumed by predators if the habitats were left to them- 
selves.2” Most marine animals introduced by man, such as the American 
slipper limpet (Crepidula fornicata) in Europe, the New Zealand barnacle 
Elminius modestus in Europe, and the numerous species from Europe, 
eastern North America, and Japan now in San Francisco Bay, are or- 
ganisms found in sheltered bays and estuaries.7? Where their impact has 
been studied, as for the Japanese snail Batillaria zonalis in San Francisco 
Bay,” the European periwinkle Littorina littorea and green crab Carcinus 
maenas on the north Atlantic coast of America,?° and the southwest 
Pacific snail Trochus niloticus in Guam,*! some native species may have 
suffered population declines because of competitive inferiority or vul- 
nerability as prey, but none has disappeared. The 50 species of fish which 
have been introduced successfully to streams and rivers in California may 
have reduced populations of native species, but only one species (the 
Sacramento perch, Archoplites interruptus) has become locally extinct as 
a consequence of competition with an introduced species (the blue-gill 
sunfish, Lepomis macrocbirus).?? The Sacramento perch survives as an 
introduced species in several streams where blue-gills have remained rare. 
Moyle points to three examples of genetic swamping of local subspecies 
of fish as a result of the transplantation of closely related subspecies from 
adjacent drainages.’ Finally, the introduction of the predaceous fish 
Cichla ocellaris for the pleasure of sportfishermen in Gatun Lake, Pan- 
ama, has had profound ecological effects including a reduction in pop- 
ulations of native fishes, water birds, and planktonic Crustacea, and a 
possible increase in malaria-carrying mosquitoes, but local extinction has 
been rare.?^ 

Perhaps the most ambitious biogeographical experiment yet performed 
by man is the construction of the Suez Canal, which opened for navigation 
in 1869. Since that time, at least 36 fishes, 68 molluscs, 20 decapod 
crustaceans, and many other organisms have migrated through the canal, 
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overwhelmingly from the Red Sea to the Mediterranean.’ The estab- 
lishment in the Mediterranean of predaceous fishes from the Red Sea has 
caused population shifts of native Mediterranean prey and competitors, 
but I know of no confirmed example of extinction of any native Eastern 
Mediterranean species. Achituv's inability to find the native sea-star As- 
terina gibbosa on the Mediterranean coast of Israel after migration of 
A. wega from the Red Sea in 1955 may point to one case of local ex- 
tinction, but the evidence is not yet compelling.?? 

An even more elaborate scheme to mix previously isolated biotas is 
being contemplated in some quarters. The construction of a sea-level salt- 
water canal connecting the tropical Western Atlantic with the tropical 
Eastern Pacific in Central America would reunite two highly diverse biotas 
which have been effectively isolated and diverged from one another for 
3.1 to 3.5 million years. Present evidence suggests that the Eastern Pacific 
rocky-shore fauna has a higher incidence and greater development of 
antipredatory adaptations than does the corresponding Western Atlantic 
fauna.?* Moreover, many species which are specialized to eat stony corals 
are found in the Eastern Pacific but not in the Atlantic. Transport of 
these animals, including the crown-of-thorns sea-star Acanthaster planci, 
could pose serious threats to Caribbean reefs, whose diversity and de- 
velopment are currently much greater than those in the Eastern Pacific.?? 

Exchange of species between previously isolated biotas has a long 
history. The best studied case is the migration of mammals between North 
and South America after uplift of the Panama land bridge a little more 
than three million years ago.*° Although the establishment of North 
American mammals in South America is broadly coincident with the 
extinction of many South American natives, particularly among herbiv- 
orous species belonging to endemic orders, climatic changes also appear 
to have played a role in this replacement, and the precise biological 
reasons for the demise of the native forms (predation, competition, or 
disease) remain unknown. Other cases of migration include the late Cen- 
ozoic colonization of the North Atlantic by species from the North Pacific 
via the Arctic,* the relatively recent spread of Indo-West-Pacific reef- 
associated species to the Eastern Pacific,*? and the migration of terrestrial 
organisms between Asia and Alaska.*? At least in the marine examples, 
extinction may have been a rare consequence of these migrations. 

The scant data lead me to the conclusion that habitat fragmentation 
and destruction and human hunting are the most important causes of 
current extinctions. The invasion of foreign species appears to have had 
destructive effects chiefly on islands and in other situations where species 
in the recipient communities have small populations or much less well- 
developed defenses against competitors and predators than do the intro- 
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duced forms. Large-scale mixing of previously isolated biotas might prove 
calamitous, especially if the two biotas differ in the development of bi- 
ological defenses. 


II]. SELECTIVITY OF EXTINCTION 


Vanished species are unlikely to be a random subset of the biota in which 
they lived. In their review of fragmentation of habitats on land, Terborgh 
and Winter concluded that the species most susceptible to extinction are 
constitutively rare, that is, have very low population densities and large 
individual ranges.^* Large mammals require very large home ranges and 
probably cannot maintain populations even in relatively large refuges. 
Several large predators, including the puma, jaguar, and harpy eagle, 
have disappeared from Barro Colorado Island, and have become very 
rare in adjacent mainland forests in central Panama.* In his analysis of 
the extinction of birds on Barro Colorado, Karr found that ground- 
dwelling birds suffered a much higher rate of extinction than did canopy 
species, and that species typical of foothill habitats were more vulnerable 
than those of dry and wet lowland forest.*6 He attributed these differences 
to two principal factors. First, ground-dwelling and foothill birds depend 
on moisture, which is available in limited quantities in the dry season on 
the mainland but is absent in some very dry years on Barro Colorado. 
Birds on the island in search of food or moisture might face starvation 
in the dry season because they cannot cross the narrow water barrier to 
the mainland. This low dispersibility, the second factor influencing ex- 
tinction, acts in concert with climatic stress to prevent the reintroduction 
of members of the mainland population to the island. Canopy birds have 
greater dispersibility and are less susceptible to local extinction. 

These studies indicate that a given climatic stress or episode of frag- 
mentation does not affect all species equally. In general, large species 
should be more susceptible to extinction than small ones because their 
smaller populations are less capable of rapid recovery. Ectothermic 
(“cold-blooded”) animals, with low metabolic rates and long periods of 
inactivity, should be less susceptible to habitat fragmentation and envi- 
ronmental stress than are endotherms (“‘warm-blooded” animals), whose 
high metabolic rates and continuous activity make for intolerance to 
temporary adversity.*” This may be the reason why no ectothermic lizard 
species is known to have become extinct on Barro Colorado,** whereas 
the bird fauna was reduced by about 20 percent. Finally, I expect insect- 
pollinated flowering plants to be more prone to extinction than wind- 
pollinated forms. Pollination by insects permits plants to persist at low 
densities,*? so that a crisis could easily wipe out a local population. It 
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must be added that the characteristics which increase vulnerability to 
extinction also promote speciation.?? This point will be discussed in detail 
below. 

The greater dispersibility, larger population sizes, and presence of more 
effective refuges among marine organisms as compared to those on land 
may explain why human-caused extinction has thus far been compara- 
tively rare in the sea, except for large birds and mammals. I agree with 
Abbott and Keen that few, if any, marine shelled molluscs have become 
extinct in the last 300 years in spite of the ruthless overexploitation of 
many species by shell collectors and by people gathering molluscs for 
food.?! Some local forms of species with a bottom-dwelling dispersal 
phase are doubtless being threatened, and E. J. Petuch suggests to me 
that one or more forms loosely classified as belonging to the locally 
variable species Melongena corona may already be extinct in Florida. 

Another way of expressing the idea that marine invertebrates are rel- 
atively immune from extinction is that the scale of disturbance which is 
sufficient to bring about the demise of local populations is larger than 
that needed to extinguish land vertebrates. A good example of the re- 
sistance of small marine invertebrates to total extinction is provided by 
the large-scale destruction of eelgrass (Zostera marina) beds, which began _ 
in 1932-33. In certain Danish fjords, the death of eelgrass led to changes 
in sediment characteristics and shore topography, an increase in the abun- 
dance of mussels and barnacles, and the decimation of species which are 
found chiefly or solely on the leaves of the plant.52 According to Ras- 
mussen's careful historical investigation, only two species (the anemone 
Sagartiogeton viduata and the sea urchin Psammechinus miliaris) became 
locally extinct in the Isefjord and its arms after the demise of the eelgrass.5? 
Even though eelgrass destruction was widespread and contemporaneous 
throughout the North Atlantic, no species appears to have died out com- 
pletely. Incidentally, Rasmussen believes high summer temperatures to 
be the primary cause for the “wasting disease" which culminated in the 
death of eelgrass. Since the 1930s, eelgrass has again increased in abun- 
dance, though it is still absent from many previously occupied areas. 

Are there other features of species which increase the likelihood of 
extinction? I suggested that “biotically competent" species, which have 
evolved in response to intense selection from biological agents (predators 
and competitors), are on the average more prone to extinction and to 
evolutionary change than are stress-tolerant species (those living in con- 
ditions where individual activity is severely constrained).54 In order to 
understand this hypothesis, it is necessary first to outline the dichotomy 
between biotically competent and stress-tolerant species. Biotically com- 
petent species are most apt to live in areas where there is sufficient light 
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and a sufficient supply of inorganic raw materials to sustain organisms 
which are capable of synthesizing organic substances and tissues from 
inorganic components. These areas are thus the sites of primary pro- 
duction which sustains all animal life. In the many environments where 
life depends exclusively on the importation of organic nutrients, there is 
inevitably a smaller resource base, because some of the biomass that is 
produced in the source area has already been removed by animal con- 
sumers and decomposers. Animals living in habitats away from sites of 
primary production must maintain low metabolic rates, so that they do 
not deplete the available nutrients. Examples of habitats in which animals 
depend exclusively on the importation of nutrients include the deep sea, 
caves, and deep levels in soils and sediments. Limited primary production 
is possible at high latitudes and altitudes, in deserts, in perpetually moist 
understories of forests, on the upper reaches of the seashore, and on 
nutrient-depleted soils. Low metabolic rates in environments such as these 
have important consequences for the extent to which adaptation to pre- 
dation and competition can occur. Animals with a low metabolic rate 
are limited in growth rate, muscle power, escape speed, and endurance, 
and those living in cold habitats are subject to the additional constraint 
of a low rate of calcification, a process which is important to the pro- 
duction of shells and other forms of antipredatory armor. Moreover, the 
reduced activity which usually accompanies low metabolic rates means 
that individuals have relatively few encounters with potential enemies, 
so that the number of times when selection in favor of competitive su- 
periority or antipredatory characteristics operates is small. In short, in- 
dividuals are adaptationally less constrained and usually have a greater 
biotic competence (greater expression of competitive and antipredatory 
features) in areas where primary productivity is high than in places where 
primary production is limited or impossible. The evolutionarily important 
consequence of this difference is that habitats and regions of reduced 
primary productivity have, through the course of geological time, served 
as refuges for species whose ancestors were unable to cope with the 
increasingly rigorous biological environment of competitors and preda- 
tors in environments of high primary productivity, where ecd to 
biological agencies is less constrained.5? 

I can think of at least two reasons why species in areas of high primary 
production should be especially prone to extinction. The first is that these 
areas are on land and in shallow water, where the effects of large-scale 
catastrophes and climatic alterations are apt to be most profound. Sec- 
ondly, the biological component of selection is high for biotically com- 
petent species, so that conditions of life could change even if climates 
remained constant and catastrophes did not occur. Such changes are 
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probably difficult to overcome by adaptation. The most common con- 
sequences of biological and physical change for biotically competent 
species are therefore likely to be extinction and distributional restriction 
to refuges. l 

Another category of organisms which would seem to be especially 
vulnerable to extinction consists of species in which the rate of recovery 
after a precipitous population decline is low. If populations remain small 
for long periods following a crash, they could be wiped out completely 
during the next crisis. In fact, a crisis might not have to be very unusual 
for it to effect extinction of a small or local populational remnant. High 
rates of population increase are permitted in small-bodied species, warm- 
blooded animals, and species with a high individual growth rate. Large 
body size, the production of heavy armor, and other characteristics which 
imply a small equilibrial population size and low individual growth rate 
are associated with a low potential for rapid recovery of decimated pop- 
ulations. The importance of rapid recovery to the persistence of popu- 
lations has been stressed by Karr in connection with the disappearance 
of birds from Barro Colorado Island.56 Note that large body size and 
heavy armor are associated with biotic competence as well as with a low 
intrinsic rate of population recovery. The effects of slow population 
growth should not, of course, be as critical for species in refuges, where 
fluctuations in the number of individuals are probably small. 

Population growth rate is affected not only by the properties of indi- 
vidual organisms, but also by the productivity of the environment. High 
population growth rates can be achieved in marine waters which are 
fertilized by upwelling (a process which permits nutrient-rich waters from 
great depths to be brought to the surface) and by nutrient-laden runoff 
from the land. These nutrient-enriched environments may serve as im- 
portant refuges for biotically competent species which elsewhere might 
have become extinct. 

These hypotheses about the role of biotic competence, population dy- 
namics, metabolic rates, and refuges in extinction are speculative, and 
have not been thoroughly examined empirically either with regard to the 
major extinction events of the geological past or with regard to human- 
caused extinctions. My attempts below to identify patterns should there- 
fore be viewed with caution and skepticism. 

Analysis of Early Pleistocene gastropods of the southern North Sea 
reveals that large species were much more likely to become extinct than 
were small species. For each species listed by the authors of the catalog 
of Early Pleistocene species from deposits in Zeeland, the Netherlands, 
I recorded the largest dimensions given, and I noted whether the species 
has become globally extinct or whether it has survived to the present 
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day.57 Of the 66 species less than 20mm in length, 24 (36 percent) became 
extinct, whereas among the 57 species longer than 20mm, 38 (67 percent 
have died out. 

No selective extinction is detectable among the Early Pleistocene gas- 
tropods described by Ladd from the Mariana Limestone of Guam and 
the Tanapag Limestone of neighboring Saipan in the Mariana Islands of 
the Western Pacific? Of the 62 species recorded by Ladd, 14 are now 
locally extinct in the Marianas and 3 have died out completely. I divided 
the species into two categories, those whose shells have apertural defenses 
against predators (narrow aperture, teeth on outer lip, thickened outer 
lip) and those whose shells lack these defenses. The proportion of extinct 
species in the first category (6 out of 24 species, 25 percent) is very similar 
to that in the second category (11 out of 38 species, 29 percent). The 
extinct species are also similar in size to those which still survive in the 
Marianas today. 

In a study of molluscan extinction after the Pliocene epoch in marine 
tropical America, we found that the presence of antipredatory features 
was associated with a high probability of extinction of rocky-bottom 
gastropods which occupied the tropical Western Atlantic Ocean, whereas 
co-occurring gastropods which lacked antipredatory specializations of 
the aperture suffered much less extinction.^? This difference was unrelated 
to the important effect of a small geographical range, which also was 
associated with a high probability of extinction. The fauna of the nutrient- 
rich tropical Eastern Pacific was much less impoverished than that of the 
Western Atlantic, where there was evidence of nutrient depletion after 
the Pliocene. In fact, the Eastern Pacific served as an important refuge 
for gastropods and other molluscs which were once also found in the 
Western Atlantic. 

Too little space is available to document in detail the suggestion that 
environments in which primary productivity is low or absent are im- 
portant refuges for many species. The evidence that this is so is, however, 
strong. Many groups which during the Palaeozoic and Early Mesozoic 
eras had representatives in shallow marine waters are today found only 
in the deep sea and in dark marine caves.9? 

These examples from the geological record generally support the idea 
that biotically competent species are more susceptible to extinction than 
are other types, except perhaps when the extent of faunal impoverishment 
is small, as it seems to have been in the tropical Western Pacific during 
the Pleistocene. The vulnerability of large-bodied species to extinction 
on land is also consistent with the view that biotically competent species 
and those with a low rate of population growth are at greater risk than 
are species with a higher intrinsic rate of recovery.®! I must emphasize 
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again, however, that this topic requires a great deal more empirical re- 
search before the various hypotheses can be said to be well supported. 


IV. CONSEQUENCES OF EXTINCTION 


The disappearance of a species represents more than merely the loss of 
a biological entity; it also heralds a change in the selectional environment 
of surviving species. This change can affect many species if the extinct 
species interacted with many of its neighbors. Surprisingly, this topic has 
received little attention from biologists. 

A good example of the potentially profound effects which the extinc- 
tion of a single species can have is the near extinction of the sea otter 
(Enbydra lutris). This mammal was on the brink of total extinction until 
the mid 1960s, when populations in California and Alaska began a re- 
surgence. Áreas in which sea otters feed are dominated by large kelp 
forests and by relatively low densities of sea urchins, abalones, and other 
animals which graze or browse kelp and other algae. Moreover, the 
grazers are confined to cracks and crevices where the sea otter, which 
feeds heavily on the grazers, cannot find them easily. In the absence of 
otters, grazers become more abundant, can survive on exposed surfaces, 
and devour large amounts of kelp.® It is likely that kelp forests were 
more localized when the otter was unexploited by man than they are 
today, particularly when the Steller's sea cow (Hydrodamalis gigas), a 
kelp grazer which became extinct around 1750, was still common in the 
North Pacific.9 The disappearance of the otter thus relaxed antipredatory 
selection in the invertebrate grazers and changed the character, if not the 
intensity, of selection for competitive ability and grazer-resistant chem- 
istry in the kelps. Overfishing of lobsters (Homarus americanus) in the 
northwestern Atlantic and of spiny lobsters (Panulirus interruptus) in 
southern California has had similar effects on the distribution and se- 
lectional conditions of invertebrates and algae.® 

When one species upon which another is obligately dependent becomes 
extinct, the dependent species experiences a change in selection so pro- 
found that it may also succumb. Two possible examples, both involving 
plants whose seeds depend on passage through the digestive tracts of 
extinct animals for germination, will illustrate this point. Temple has 
suggested that the very hard nut-like seeds of the sapotaceous tree Cal- 
varia major of Mauritius require abrasion of the outer coat in order to 
germinate.® None of the native animals of Mauritius, where the tree is 
now limited to a few aging individuals, is capable of softening the seed 
to the point where germination can take place. He suggests that germi- 
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nation depended on the dodo (Raphus cucullatus), which became extinct 
in the late seventeenth century, and which had in its digestive tract stones 
in the powerful gizzard by means of which seeds could be weakened. A 
similar suggestion has been made for at least 30 trees and shrubs of dry 
deciduous forests of Costa Rica.$6 The hard nut-like seeds of these plants 
today accumulate in rotting fruits around the parent plants, where they 
are usually killed by beetles. Janzen and Martin speculate that gom- 
photheres, groundsloths, and other large herbivores, which became ex- 
tinct in the Late Pleistocene, dispersed the fruits and provided trituration, 
or grinding up, of the seeds in the gut so that germination could take 
place.®” In the absence of the herbivores, the plants have become pro- 
gressively more restricted ecologically and might well have faced extinc- 
tion were it not for the introduction of cattle and horses, which evidently 
fulfill the role of the ancient herbivores. 

The Ehrlichs have asserted that the extinction of individual species 
would upset geochemical cycles and other processes at the community 
or ecosystem level.$? As species disappear from a community, they argue, 
regulation of community-wide processes becomes less precise and might, 
at some critical point, break down. Recent support for this assertion 
comes from a detailed geochemical analysis of sediments laid down during 
and immediately after the Cretaceous-Tertiary boundary event, when the 
impact of a comet or asteroid may have shut out the sun for a substantial 
period and brought on the mass reduction and eventual extinction of 
many phytoplankton species in the surface waters of the ocean.9 With 
the disappearance of these calcareous organisms, many animals depend- 
ent on phytoplankton for food also became extinct, and the regime of 
sedimentation, which was dominated in the Late Cretaceous by the dep- 
osition of biologically produced limestone, changed to a clay regime. The 
rediversification of phytoplankters and the organisms dependent on them 
was a slow process. Pelagic communities did not return to Cretaceous 
norms of sedimentation and productivity until at least 350,000 years 
after the biotic crisis. 

It may seem inconceivable that species of phytoplankton and zoo- 
plankton, which have billions of individuals spread over vast areas of 
the ocean, could vanish and cause such long-term alterations in geo- 
chemical processes. The events of the Cretaceous-Tertiary boundary and 
others like them during the course of earth history serve as potent re- 
minders that, although the regulation of critical nutrients is for the most 
part under the control of microorganisms which are usually resistant to 
total extinction,”° upheaval of the biosphere can happen again. The effects 
of such upheavals may be felt for hundreds of thousands of years. 
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V. THE REGENERATION OF DIVERSITY 


From time to time the biosphere has been beset with mass extinctions of 
species. The most profound of these crises marked the end of the Or- 
dovician, Permian, Triassic, and Cretaceous periods, but subsidiary crises 
came during the Late Devonian and at the end of the Eocene epoch.” 
Despite these reductions in diversity; which affected marine communities 
perhaps more than life on land, the diversity of organisms has increased 
in a stepwise fashion over the course of the last 600 million years, both 
locally and globally.7? This means that extinct species have, on the av- 
erage, been replaced by newly evolving species. That rediversification can 
take place, albeit with a substantial time lag, after a crisis as profound 
as that which occurred at the end of the Cretaceous period, suggests that 
the biosphere is remarkably resilient, and that the evolutionary potential 
of species which survived the crisis is great. Much needs to be learned 
about the nature of surviving species and about the rates of recovery 
following a crisis, but present evidence suggests that diversification takes 
place from stocks of biologically unspecialized organisms with a “dull” 
appearance. Eventually, biotically competent species become reestab- 
lished alongside their less competent ancestors. It is important to ask 
whether the species being destroyed by man can be replaced and, if so, ' 
how the new species are likely to differ from the old ones. 

The first part of this question deals with the conditions for speciation. 
In the classical view adopted by Mayr and accepted as most important 
by a majority of biologists, geographical isolation coupled with a dis- 
tinctive regime of selection promotes speciation.” The habitat fragmen- 
tation resulting from human activities should favor this kind of speciation. 
Whether it has done so is unclear. It would be most interesting to monitor 
the discontinuously distributed remnants of once continuously distributed 
species for morphological and biochemical divergence. Studies on intro- 
duced species show that such divergence can take place within 50 years. 
Particularly good examples include the face fly in North America,” the 
mynah in New Zealand,” rabbits in Australia,"6 the house sparrow in 
the Americas and New Zealand," and the mosquito fish in Hawaii.’ 

It may seem paradoxical that conditions which are favorable to ex- 
tinction are also likely to stimulate speciation. What factors determine 
whether a population continues to decline to extinction or gives rise to 
a new species which subsequently expands its range? Because more ge- 
netic variation is preserved in an expanding population than in a declining 
one,? the successful incorporation of favorable genetic alterations is more 
likely in an expanding population than in one which is stable or con- 
tracting. Population expansion may be impossible in most instances un- 
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less the population's habitat is expanding. Enlargement of refuges, which 
in man's presence may be far less common than before his rise to world 
dominance, may thus be an important precondition for the divergence 
of new geographically widespread species. These ideas are speculative 
and require critical evaluation. 

What would be the characteristics of new species? It is likely that most 
natural communities, especially those on land, will be confined to rela- 
tively small refuges in man's presence. These refuges are in many ways 
like islands in that they support fewer species than would habitats of 
similar size that are surrounded by additional appropriate habitat. More- 
over, large predators and potentially dominant competitors capable of 
exercising intense selection on many species are underrepresented on 
islands and in small refuges. Darwin had already noted that species which 
are best adapted to the "struggle for life" evolve in areas where the 
number of locally co-occurring and interacting species is high, and that 
low diversity is typically associated with a modest development of bio- 
logical defense.8? Species likely to evolve on land today thus may be less 
biologically competent than were their ancestors. Because so many med- 
ically interesting chemicals function as defenses against pests and com- 
petitors in plants, the species evolving in man's presence may be less rich 
in these chemicals than were their predecessors. If the preservation and 
the natural generation of biotically competent species is a goal, then it 
is of the utmost importance to conserve large tracts of habitat that support 
a highly diverse biota. 

Exploitation of predaceous fishes and invertebrates by man is probably 
also changing, and perhaps relaxing, selection from biological sources in 
many unexploited marine species. It is imperative that this hypothesis 
receive attention from biologists. If exploitation does relax selection, the 
preservation of traits which evolved under previously more intense se- 
lection would be possible only by setting aside substantial refuges in 
which exploitation by humans is forbidden. Reef fishing, for example, is 
now so widespread that few tropical locations remain in which the com- 
plement of reef fishes approaches the condition prevailing before the 
arrival of man. 

There is another side to this coin. Before man introduced species to 
oceanic islands, insular biotas consisted of species whose traits were 
appropriate for existence in an environment of relaxed biological selec- 
tion, but which would be inappropriate in most continental selective 
regimes. Accordingly, organisms evolved interesting and potentially im- 
portant peculiarities which could not evolve on oceanic islands today 
because introduced species have rendered the selective regime on islands 
more like that of continents. Examples of these peculiarities include a 
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novel hinge in the jaws of bolyerine boid snakes of the Mascarine Is- 
lands,?! flightlessness in many birds and insects, and tree-like form in 
normally herbaceous plants of the family Compositae.?? 

What, then, will life with man in the future be like? If the data and 
speculation in this essay are correct, man may be homogenizing the 
selectional environment of organisms and inhibiting the evolution of 
novelty and of biotic competence, even if speciation can still take place. 
The likelihood of speciation will be small if, as seems likely, refuges from 
human exploitation are kept small. Economic and population pressures 
will tend to reduce rather than to increase the size of refuges, and will 
thus prevent relict populations from expanding and revitalizing. Small 
refuges are precarious places for the long-term conservation of species 
because locally bad weather or outbreaks of disease may bring on the 
global extinction of a species rather than just a local reversible population 
decline. As long as man does not destroy the world in war, there will be 
life on earth for the foreseeable future, but it may well lack the diversity, 
beauty, and biotic competence which it had when man first appeared on 
the planet. 
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Social and Perceptual Factors 
in the Preservation of 


Animal Species 


STEPRIENTR GEREEIT: 


I. INTRODUCTION 


The development of a compelling rationale and an effective strategy for 
protecting endangered species will require an increasing recognition that 
most contemporary extinction problems are largely the result of socio- 
economic and political forces. Awareness of the socioeconomic basis of 
the problem should be a strong factor governing recovery and preser- 
vation efforts. 

The historical experience of Hawaii's extraordinary avifauna is a classic 
example of the importance of these social forces.! Some researchers have 
suggested that if Darwin had traveled to the more geographically isolated 
Hawaiian, rather than Galapagos, Islands, he would have encountered 
in the Hawaiian honeycreepers a family of birds even better suited than 
the Galapagos finches to illustrate his evolutionary theories. The Ha- 
waiian Islands, however, never achieved the same biological visibility, 
and, in the years since the islands' discovery, most of their endemic birdlife 
has become extinct or endangered. In the great majority of cases, human- 
related factors were the primary causes for the decline of these species. 
Critical factors included overhunting for meat and feathers, agriculture- 
related and grazing-related habitat destruction, the impacts of feral her- 
bivores and carnivores, predation by domestic pets, competition for food 
with introduced birds and insects, overambitious animal damage control, 
egg-eating by exotic mammals and non-native birds, extensive forest 
clearing, excessive tourist development, introduction of avian malaria, 
overcollecting by private hobbyists, and even the creation of game habitat 
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by state wildlife agencies and the introduction of non-native birds by 
frustrated birdwatchers. While Hawaii's endemic birdlife was biologically 
vulnerable to these impacts, sociopolitical and economic forces created 
the contextual basis for this decline, and only the mitigation of these 
social factors can counter the continuing drift toward extinction of the 
remaining endangered species. 

Although this assertion may seem obvious, most endangered species 
preservation efforts pay scant attention to human social factors and per- 
ceptions. The typical endangered species program tends to be preoccupied 
with biological assessments and biological solutions. Perhaps this bias 
reflects the training of most wildlife professionals in the ecological rather 
than social sciences and the hope for a technological “quick-fix” solution 
to the problem. It may also reflect the enormous complexity of the issue 
when viewed socioeconomically and the political risks associated with 
any perspective that suggests altering societal institutions and perceptions 
as an appropriate remedial response. 

To suggest that the causes of a problem are inextricably woven into 
the fabric of human society implicitly assumes the need to assign fun- 
damental social and perceptual forces a central role in devising solutions. 
A broad social perspective is further indicated by the prospect, as some 
have suggested, of hundreds of thousands of species extinctions during 
the next quarter to half century if contemporary rates of habitat destruc- 
tion continue, particularly in the tropical moist forests? The possibility 
of this species loss emphasizes the problem not as a case of one or two 
animals whose rarity engages our altruistic capacities, nor as the luxurious 
indulgence of an affluent society, nor as the esoteric preoccupation of 
academic scientists. Instead, it suggests that we need to engage in a 
fundamental reassessment of the relationship between human society and 
the natural world. This viewpoint implies, in other words, that the issue 
is our ability to manage the planet’s biological resources not in the service 
of compassion, kindness, and altruism, but in the interest of human 
economic and social well-being. 

The objective of this chapter is to review various social and perceptual 
factors contributing to the contemporary species extinction and endan- 
germent problem. If my central thesis, that the endangered species prob- 
lem results mainly from socioeconomic and political forces, is correct, 
then a consideration of social and perceptual factors is essential to an 
understanding of the problem. To the extent that attitudinal, social, and 
economic forces characteristic of contemporary life endanger species, an 
understanding of these forces is a necessary prerequisite to proposing 
strategies for mitigating their impact. 

Without attempting to be exhaustive, I will survey a number of es- 
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pecially salient aspects of important socioeconomic issues relating to the 
endangered species problem and, in particular, stress the critical signifi- 
cance of human perceptions and attitudes as a force that must be reckoned 
with in any potentially effective remedial program. Empirical data con- 
cerning American attitudes toward and concern for protecting rare and 
imperiled species will be presented. The primary intent of this chapter, 
then, is not to advocate solutions, but to delineate the major contours 
of the socioeconomic character of the contemporary extinction crisis. 
This effort should provide a partial basis for defining a social research 
and policy agenda facilitating a more meaningful search for solutions. 

I begin by arguing that the values and benefits people associate with 
endangered species have been insufficiently identified and empirically 
assessed in situations involving conflicts between various human activities 
and species preservation. It will be noted, however, that these social 
valuations vary considerably when comparing invertebrate with verte- 
brate species. The discussion will first focus on the attitudes of people in 
industrially advanced, primarily Western societies. Since the projected 
large-scale species loss during the next quarter-century will occur pri- 
marily among invertebrate species in the tropical, less developed coun- 
tries, I will then turn to a review of social factors in industrially unde- 
veloped countries. Finally, I will conclude by listing some of the strategies 
for preserving species implied by the previous discussion. 


II. ATTITUDES TOWARD ENDANGERED SPECIES IN 
INDUSTRIALLY DEVELOPED COUNTRIES 


One of the most fundamental deficiencies in nearly all assessments of the 
need for expending scarce resources on endangered species is an insuf- 
ficient appreciation of people's perceptions of wildlife, as well as an 
undervaluation of the benefits derived from creatures in more or less 
natural surroundings. This problem usually manifests itself in two ways: 
an incomplete specification of the full range of values associated with 
biological diversity, and a lack of empirical, numerical, and commen- 
surable assessments of these values. These inadequacies usually result in 
decisions which, by default, place greater emphasis on monetary param- 
eters, typically serving the interests of economic development and re- 
source exploitation. 

The first task, then, is to identify those values and benefits people 
associate with and derive from the existence of wildlife. For developed 
countries at least seven discrete values can be listed and, to a limited 
extent, quantitatively assessed? These include: 

(1) Naturalisticloutdoor recreational value: There is enjoyment to be 
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gained from direct contact with wildlife while taking part in some outdoor 
activity such as camping, backpacking, canoeing, etc. The opportunity 
to observe rare species (e.g., bighorn sheep, grizzly bear, bald eagle) has 
often been cited as a major part of a satisfactory backcountry experience.* 

(2) Ecological value: Particular species and associated habitats are 
important to the well-being and continuity of interrelated flora and fauna, 
as well as to the maintenance of basic hydrological, soil, and other bio- 
geochemical processes. 

(3) Moral or existence value: It is possible to believe that all species 
have inherent rights and spiritual importance. Some writers have em- 
phasized the right to survival possessed by any species, and the duties 
consequently imposed on humans to protect and preserve all life forms.5 
Others have noted the value of knowing that a rare species such as the 
blue whale exists, even though most people will never see one. 

(4) Scientific value: All species have actual or potential value for ad- 
vancing human knowledge and understanding of the natural world. 

(5) Aesthetic value: Many plants and animals are physically attractive. 
Some rare animals in particular (such as the great white heron, mountain 
goat, or giant panda) have been recognized as possessing great beauty 
and other aesthetic qualities. 

(6) Utilitarian value: Natural populations of organisms are potential 
sources of material benefit to human society, especially in the realms of 
medicine, agriculture, and industry. 

(7) Cultural, symbolic, and historic value: Both animals and plants 
may function as expressions of group identity or social experiences and 
be the objects of specialized attachments. Related to this is what might 
be called humanistic value, i.e., strong affection for individual animals. 
Certain rare species (e.g., elephant, tiger), because of their anthropo- 
morphic and historic significance, have been the recipients of strong 
personal and symbolic meanings. 

As previously suggested, the relevance and range of these values have 
rarely been identified or adequately assessed in most conflict situations 
involving choices between species preservation and diverse human activ- 
ities that might imperil these species. An example might illustrate this 
point—the now infamous Tellico Dam/snail darter controversy. 

The snail darter is 2-3 inches long, a member of the perch family. Of 
approximately 130 darter species, 85-90 occur in the state of Tennessee, 
with some 45 species found in the Tennessee River area. The snail darter 
was thought to be endangered by the construction of the Tellico Dam, 
because the dam's impact on the river current and stream bottom were 
likely to result in a significant decrease in the darter's food supply and 
spawning areas. 
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A review of two documents—the Tennessee Valley Authority's cost- 
benefit analysis and the General Accounting Office's report to Congress— 
reveals the difficulties involved in assessing the value of an endangered 
species and its habitat." The GAO report, for example, ignored the moral, 
ecological, aesthetic, scientific, and other noncommodity and amenity 
values associated with the area or the snail darter. Instead, this *'cost- 
benefit" assessment focused almost entirely on dollar values associated 
with land and construction costs, bridges, dams, reservoirs, spillways, 
recreational expenditures, flood control benefits, navigational costs, 
power benefits, hunting and fishing expenditures, and water supply op- 
portunities. Cultural and historical values were discussed to a very limited 
extent. The report was clearly biased toward commodity values and, 
without question, monetary measures did not merely dominate but over- 
whelmed the assessment. 

The Endangered Species Committee recommended the dam not be 
completed, primarily on the basis of its quantitative assessment of con- 
struction costs, dam benefits, and flooding impacts. Nevertheless, the 
dam did receive budgetary approval by Congress, which concluded that 
the known benefits clearly outweighed vague values associated with an 
obscure and rare fish species, local agricultural interests, and native Amer- 
ican burial grounds. The final Congressional debate stressed the power- : 
related benefits of the project which, given the energy-crisis mentality of 
the time, were more persuasive than the arguments emphasizing recre- 
ational and industrial potential originally put forward by TVA. This 
difference in public susceptibility to varying rationalizations was addi- 
tionally reflected in the results of a national study of over three thousand 
randomly selected citizens.’ In answering a question simulating the Tellico 
Dam-snail darter case, respondents expressed a willingness to forgo cre- 
ating a lake for recreational purposes or diverting water for industrial 
development if these projects might endanger an obscure fish species 
(Table 1). On the other hand, if the project were going to produce hy- 
droelectric, agricultural, or drinking water improvements, the public 
overwhelmingly supported the activity regardless of the impact on the 
rare fish species. 

The snail darter controversy suggests that, first, a bias often exists in 
the minds of most analysts, the general public, and legislative decision- 
makers toward quantifiable material benefits, especially if measurable in 
dollar terms and related to critical human needs (e.g., food, energy, jobs). 
Second, and perhaps more important, since species-related values are 
often incompletely specified and hard to measure, the tendency is grossly 
to understate the risks involved when living resources are impaired or 
destroyed. 


54 


Social and Perceptual Factors 


Table | 
Public Approval and Disapproval of Diverse Water Uses That Endanger Fish Species 


Various kinds of fish have been threatened with extinction because of dams, canals, and 
other water projects. Please indicate if you would approve of the following water uses 
if they were to endanger a species of fish. 


Slightly Strongly 
Strongly Slightly Dis- Disap- Dis- 
Approve Approve Approve approve prove approve 
A. Water diverted (75) (532) 69) (422) (543) (175) 
to cool industrial 3.1 MN dl 213,22 "EA 2224. | Tal 
plant machinery* 

Total 48 46 
B. Water dammed (190) (037) RES (250) (248) (80) 
to provide hydro- Jil 38.2 257 10.2 10.1 3.3 
electric energy 
power 

Total 72 24 
C. Water diverted (456) (1267) (405) (121) (103) (39) 
to increase human 18.6 51.6 16.5 49 42 1.6 
drinking supplies 

Total 87 E 
D. Water dammed (88) (432) (444) (381) (702) (322) 
to make a lake for 3.6 17.6 18.1 [55 28.6 Bs 
recreational use 

Total 39 Sy} 
E. Water diverted (CAED (1157) (576) (166) (127) (47) 
to irrigate agri- 27 AI 239 6.8 52. Ig 
cultural crops : 

Total 83 f 14 


*Note difference between approve and disapprove on this water use is not significant with 
Z = .75, P = .45. All other water use differences between approve and disapprove are highly 
significant, P = < .000l. 
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We need, therefore, to be far more precise about the various benefits 
people derive from biological diversity, as well as the actual values they 
associate with it. Until this is accomplished, we will lack an adequate 
basis for making trade-offs between species preservation and socioeco- 
nomic development. There is some evidence that the values people attach 
to endangered species are far greater than we might at first realize. Studies 
of the American public have revealed that in a variety of socioeconomic 
areas—including forestry, industry, housing, mineral development, ag- 
riculture, and energy development—a significant majority are willing to 
forgo economic gains that would adversely affect wildlife (for example, 
Tables 2 and 3).? 

The challenge is to identify all species values and to measure these 
values in an empirical and standardized fashion. These numerical stand- 
ards should be applicable across diverse settings and make it possible to 
assign relative weights to the many factors in land-use decisions. This 
empirical emphasis may not adequately express the intangible, spiritual 
benefits derived from diverse forms of life—what Aldo Leopold once 
metaphorically described as “the sound of cranes signifying the trumpet 
in the orchestra of evolution."!? But in the context of painful trade-offs 
between species preservation and socioeconomic development, few prac- 
tical alternatives may exist for incorporating concern for wildlife into 
prevailing decision-making procedures. 

The primary need is to ensure that considerations of species preser- 
vation are not perceived and treated apart from fundamental socioeco- 
nomic decisions. Indeed, the exclusion of such environmental assessments 
from most societal evaluations may historically have been the most sig- 
nificant factor in the process leading to the decline and endangerment of 
many species. To regard any economic system as environmentally sep- 
arate, independent, and superior is, in other words, to invite species 
degradation and decline. 

Our ability to consider human attitudes and valuations of species is 
seriously limited, however, by three characteristics of the contemporary 
extinction crisis. First, as previously suggested, present rates of habitat 
destruction, particularly in the tropics, imperil an extraordinary number 
of species, perhaps in the hundreds of thousands. Second, most of these 
endangered species are invertebrates, mainly insects. Third, this species 
loss will primarily occur in the less developed countries, characterized 
by very low per capita incomes, economic dependence on natural re- 
sources for hard currency needs, and often serious overpopulation 
pressures. 

The particular problem arising from the projected scale of species loss 
is that it renders difficult, and perhaps inappropriate, valuations of species 
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Table2 - 
Public Attitudes toward Modifying Energy Projects to Protect 
Selected Endangered Species 


A recent law passed to protect endangered species may result in changing some energy 
development projects at greater cost. As a result, it has been suggested that endangered 
species protection be limited only to certain animals and plants. Which of the following 
endangered species would you favor protecting, even if it resulted in higher costs for an 
energy development project? 


Strongly Slightly — Slightly Strongly 
Favor Favor Favor Oppose Oppose Oppose N.O. 


A. A butterfly, 


such as the (232) 5270997) (612) (228) (371) (91) 3 (201) 
Silverspot Oo A 25.0 93 15.1 By 8.2 
Butterfly 
Total 64 28 
B. The Eastern (409) (880) (504) (161) (292) (69) (138) 
Mountain Lion 16,7 359 20.6 6.6 11.9 2.8 5.6 
Total 7/5; 21 
C. A fish, such (293) x99) (550) (178) (263) (64 (201) 
as the Agassiz [59.2967 224 m 10.7 2.6 82 
Trout 
Total 71 21 
D. A spider, such (115) (292) (428) (338) (710) CEED CP) 
as the Kauai Wolf 447 Nee 17.4 13.8 28.9 14.0 22 
Spider 
Total 34 57 
E. The American (325) (859) (526) (179) (331) (104) (127) 
Crocodile B2 35.0 215 p 1245 42 522 
Total 70 25 
F. A plant, such (140) (510) (519) (266) (438) (127y 989151) 
as the Furbish 57 208 22 10.8 17.8 52 18.4 
Lousewort* 
Total 48 34 
.G. A snake, such (147) (471) (447) (264) (622) (304). (197) 
as the Eastern 6.0 192 18.2 10.7 25.3 12.4 8.0 
Indigo Snake** 
Total 43 49 
H. A bird, such (1078) (907) (199) (63) (106) (29) (70) 
as the Bald Eagle 43.9 37.0 8.1 2.6 43 Le 2.8 
Total 89 8 


* Favor versus oppose differences were significant: Z = 7.56, P = = .0001 
** Favor versus oppose differences were significant: Z = 2.63, P = < .0009 
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Table 3 _ 
Public Attitudes toward Habitat Preservation Questions 


Natural resources must be developed even if the loss of wilderness results in much 
smaller wildlife populations. í 


Strongly Slightly Slightly Strongly 
Agree Agree Agree Disagree Disagree Disagree 
(69) (498) (515) (431) (611) (198) 
2.8 203 21.0 [755 US 8.1 
Total aa 5| 


Z = 328, P = .00l 


| approve of building on marshes that ducks and other nonendangered wildlife use if 
the marshes are needed for housing development. 


Strongly Slightly Slightly Strongly 
Agree Agree Agree Disagree Disagree Disagree 
(65) (486) (405) (309) (715) (365) 
2.6 19.8 16.5 12.6 29: 14.9 

Total 39 57 


Z = 8.94,P = x .0001 


Cutting trees for lumber and paper should be done in ways that help wildlife even if 
this results in higher lumber prices. 


Strongly Slightly Slightly Strongly 
Agree Agree Agree Disagree Disagree Disagree 
(343) (1031) (496) (216) . (2890) (51) 
14.0 42.0 20.2 8.8 94 23] 

Total 76 20 


Z = 2822, P = < 0001 


on a single-case basis.1! What could be a reasonable evaluation of an 
individual endangered animal might be impossible to conduct when deal- 
ing with hundreds, even thousands, of rare and threatened species. Some 
have suggested, instead, that the only meaningful response to a challenge 
of this size is an "ecosystem" approach focusing attention on preserving 
large areas of habitat essential to the survival of many imperiled species. 

Àn ecosystem approach may seem reasonable, but it will be necessary 
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to convince the public and its political decision-makers that the problem 
warrants this degree of land protection. Species extinctions on a large 
scale, primarily affecting invertebrates—many unknown and found 
largely in the tropics—constitute a nearly “invisible” class of environ- 
mental catastrophe. If people are to be persuaded of the necessity of 
saving species, they must first “see” and relate to the problem. From the 
perspective of what is phenomenologically important to the ordinary 
person, a single-species approach emphasizing biologically familiar ani- 
mals may be an emotional, perceptual, and even ethical necessity. 

Fortunately, most animals are hierarchically organized in food chains, 
with many of the largest, most affectively and cognitively meaningful 
animals at the top of these energy pyramids. It has proved possible to 
emphasize the value of these animals, and in this way gain the necessary 
public support to establish habitat preserves. In the process, all species 
involved in the food webs of the target species will be affected; if the 
particular endangered species designated for protection is judiciously 
selected, many other forms of life will also be protected. For example, 
attempts to preserve Madagascar's extraordinary endemic fauna could 
be greatly enhanced by focusing attention on the island's relatively pop- 
ular and endangered lemur and loris species. 

The second major impediment to assigning values to endangered spe- 
cies is that most of the imperiled species are invertebrates. It becomes 
necessary, as a consequence, to consider public perceptions of the so- 
called “lower” life forms, particularly insects. Lovejoy has somewhat 
facetiously labeled this public bias against invertebrates “vertebrate chau- 
vinism," reflecting the fact that most people tend to view these creatures 
with a mixture of anxiety and disdain.!? This antipathy probably has 
some of its roots in atavistic and cultural norms, which typically associate 
invertebrates, especially insects, with irrational impulses, an inability to 
experience pain, and the absence of intelligence. 

Only a small minority of people possess much concern or empathy for 
the plight of endangered invertebrates. Unfortunately, the fate of many 
of these creatures will, nonetheless, depend on the peculiar collection of 
sentiments, attitudes, and beliefs manifested toward the spineless king- 
dom. Thomas Allen reflected this view in noting: 


The study of vanishing wildlife is necessarily the study of . . . [man's 
perceptions of animals]. What we fear, what we hope, and what we 
admire in animals will inevitably determine their fate. . . . We have 
long portrayed ourselves as members of a species that reigns from 
the summit of life. Around us are our fellow mammals, great and 
small. The birds soar and flutter for our delight. Fishes, especially 
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those that rise to our hooks, are considered acceptable. Snakes, frogs, 
alligators? Yes, reptiles and amphibians are there, but most of them 
figure as villains in our myths. Far below, disappearing from sight 
are the invertebrates: insects and worms, sponges and jellyfish, snails 
and squid. We may enjoy eating a lobster or seeing a butterfly, but 
from our lofty view we give little heed to the creatures we call lower 
life forms.” 


As Allen intimates, invertebrates are viewed somewhat more positively 
when they possess some aesthetic or utilitarian value. It is much easier 
to enlist support for the protection of an endangered butterfly or bee 
species than the preservation of a rare spider or worm. Using the typology 
of wildlife-related values previously described, few invertebrates appear 
to possess much recreational, naturalistic, moral, or humanistic value for 
the ordinary person. 

For example, invertebrates are rarely given moral consideration. For 
most people, moral worth is based on presumptions regarding the ani- 
mal’s capacity for experiencing pain or thought—i.e., as an individual 
capable of eliciting empathy. A moral perspective on animals is related 
to a concern for the creature's presumed ability to suffer, an attribute 
rarely associated with invertebrates. Because invertebrates are not per- 
ceived as experiencing beings, most people feel no particular obligation 
to safeguard the welfare of these animals. This perspective emphasizes 
the dominant presumption that insects are devoid of a mental life. 

Although invertebrates are regarded as of little moral or humanistic 
worth, most biologists see them as possessing considerable ecological and 
scientific value, and emphasize the importance of their preservation on 
these grounds. From an ecological perspective, the contributions of many 
invertebrates to nutrient cycling, pollination, pest control, and seed dis- 
persal have been cited as indicative of their worth in helping to maintain 
various food and energy chains. If we look at a living community as a 
whole, the plight of the individual animal is typically secondary, sub- 
ordinated to a more population-level focus on species in relation to one 
another and the natural environment. Unfortunately, the average person 
only dimly recognizes these ecological and scientific benefits. 

Prevailing perceptions of invertebrates emphasize the importance of 
utilitarian and aesthetic rationalizations in promoting the need for their 
protection. This pragmatic emphasis is referred to by Norton as “an- 
thropocentric utilitarianism,"!^ which Martin describes in this fashion: 


A reason frequently given for preserving [invertebrate] species and 
ecosystems is their unique . . . properties. Sometimes these items are 
held to be valuable because their properties are of scientific interest, 
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but many times their importance lies in the beneficial effect the object 
has on the human environment. In either case, objects with these 
properties are valuable because of their long-term effect on social 
utility. Such arguments are properly seen as being consistent with 
economic utilitarianism.!^ 


Because of the importance of utilitarian arguments in invertebrate spe- 
cies preservation, the recent books by Myers and the Erhlichs, and the 
1981 Congressional testimony of Raven and Wilson, are particularly 
significant for documenting the practical benefits of invertebrates for 
advances in medicine, agriculture, and industry.!6 Peter Raven, for ex- 
ample, noted in his testimony on the utilitarian value of a particular plant 


group: 


The Antioch Dunes Evening Primrose was federally listed [as an 
endangered species] because it occurred ... where there were two 
species of endangered butterflies. . . . If the butterflies were not there, 
development of the dunes . . . might have continued. . . . The reason 
these neglected plants proved of interest . . . was the discovery that 
the oil in their seeds is one of the only two known rich natural 
sources of a nutrient called gamma-linolenic acid. ... Oil derived 
from the seed . . . may prove to play an essential role in helping us 
to avoid coronary heart disease and to cure such diseases as eczema, 
and arthritis. .. . Would the loss of the species have been progress 
and, if so, for whom would it have been progress? It surely brings 
to mind a memorable sentence. . . . We have not inherited the Earth 
from our parents, we have borrowed it from our children."!7 


Edward Wilson also noted at the same Congressional hearing: 


In reflecting on the preservation of species and genetic diversity, it 
is worth remembering that . . . scientists have documented the vast 
opportunities offered by species variation for the development of 
new crops, drugs, and renewable energy sources. . . . The great Ger- 
man zoologist Karl von Frisch once said that the honeybee is like a 
magic well; the more you draw from it, the more there is to draw. 
And so it is with any species, which is a unique configuration of 
genes assembled over thousands of millions of years, possessing its 
own biology, mysteries, and still untested uses for mankind.!? 


Since perceptions of the value of nonhuman life forms vary so much, 
we are led to the extremely difficult issue of the need for a “perceptual 
calculus" in assigning species preservation priorities. This possibility is 
anathema to most scientists, although the public apparently has little 
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trouble in making such judgments. An examination of the public's will- 
ingness to protect various endangered species has suggested that greatest 
concern is typically expressed for creatures that are large, aesthetically 
attractive, phylogenetically similar to human beings, and regarded as 
possessing capacities for feeling, thought, and pain. Shepard refers to 
these species as the “phenomenologically” significant animals.!? 

A further assessment, by Burghardt and Herzog, suggests a number of 
other underlying reasons for these species preferences? They identify 
four major types: factors associated with human benefits, anthropo- 
morphic factors, ecological factors, and psychological factors. Human 
benefit factors include an animal's capacity to provide food, clothing, 
recreation, and companionship, and also its potential for adversely af- 
fecting crops, property, and health. Important anthropomorphic factors 
include presumptions about the animal's capacity for experiencing pain, 
its cuteness, size, phylogenetic similarity to people, humanoid appear- 
ance, mental similarity, and gory or disgusting habits. Ecological factors, 
although not typically important determinants of public perception, in- 
clude an animal's rarity and its contribution to diversity and ecological 
balance. Important psychological factors include the animal's aesthetic 
characteristics, spiritual and religious associations, symbolic relationship 
with the wild, and habituating capacity and behavioral plasticity. 

These factors, as well as the wildlife-related values already described, 
outline the perceptual categories people typically employ in deciding 
which species are worthy of preservation. This type of calculation prob- 
ably results in a far greater emphasis on the so-called higher than lower 
life forms. This likelihood usually produces considerable discomfort and 
is opposed by most biologists as it represents a somewhat antiscientific 
decision-making process. We need to recognize, however, that most en- 
dangered species are at risk not because of their biological inadequacies, 
but because of a variety of human social, psychological, and cultural 
factors. 


III. SOCIAL FACTORS IN DEVELOPING COUNTRIES 


The third impediment to the development of an effective approach to 
the current species preservation crisis is the fact that a great many of the 
species with which we are concerned live in the developing world, par- 
ticularly the countries of the moist tropical forest regions. Among the 
many difficulties confronting these countries, which have both contrib- 
uted to and prevented a meaningful solution of the problem of extinction, 
are very low per capita incomes, overwhelming needs for hard currency, 


62 


Social and Perceptual Factors 


a dependence on raw materials for trade, overpopulation, and lack of an 
organized and effective wildlife management infrastructure. 

It has been noted that many of the less developed countries lack a 
"conservation ethic." The comparative absence of an animal protectionist 
philosophy should not suggest, however, indifference to or disrespect for 
wildlife. It reflects more the absence of relatively affluent sporting and 
animal welfare groups which, in the Western nations, have historically 
evolved into constituencies especially concerned with the protection of 
birds, fur-bearing animals, and game fish. 

Generally we find that people in the less developed countries view 
animals in two ways. The first has its roots in subsistence economies 
which tend to emphasize the practical and material values of animals. 
The other perspective often entails a sense of awe and respect for animals 
but, typically, in a very abstract, idealized, mystical, and sacral context. 
This latter perspective is often reflected in religious, mythic, and philo- 
sophical thought, but usually exerts only minor influence on personal 
treatment or public management of wild animals or natural habitats. 

A great deal of research is needed, as a consequence, on attitudes 
toward and uses of wildlife in developing countries in the areas of folk- 
lore, religion, animal domestication, food taboos, decorative arts, and 
related aspects of sacral and symbolic relationships to animals. The util- 
itarian and mystical perspectives of animals should thus receive special 
consideration in any species preservation effort promulgated in the non- 
Western, underdeveloped countries. 

The most serious obstacle to the evolution of an effective endangered 
species strategy for the less developed nations is their depressed socio- 
economic condition. Widespread poverty and the need to exploit natural 
resources as a major source of national income appear, at least superfi- 
cially, to render efforts to preserve species an impractical luxury. Why 
should these nations defer the pursuit of economic opportunities for the 
sake of protecting largely obscure, often unknown numbers and kinds 
of mainly invertebrate species? Calls for sacrifices of this scope and nature 
tend to be especially unconvincing when the benefits derived from bio- 
logical diversity are abstractly formulated, projected into an uncertain 
future, and dispersed to humanity in general. Developing nations are 
often reluctant to bear the burden of this denial in the face of agonizing 
pressures of poverty and overpopulation. The creation of “paper” parks 
on marginal lands should not be regarded as much cause for optimism. 

The primary tension in developing nations is reconciling protectionist 
objectives—endangered species preservation, biological diversity, eco- 
system maintenance—with the utilitarian values of often impoverished, 
unhealthy, subsistence-oriented populations. It may therefore be neces- 
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sary to link any species conservation strategy with socioeconomic pro- 
grams that address such basic problems as: low per capita incomes, rural 
underdevelopment, small-scale subsistence agriculture, slow economic 
growth, nutritional deficiencies, poor health, high rates of population 
growth, high rates of unemployment, large dependence on primary prod- 
uct exports (e.g., minerals), dependence and vulnerability in international 
trade relations, dependence on firewood for cooking and heat energy, 
and grossly inequitable distributions of national income.?! Additionally, 
species preservation efforts in the less developed countries may have to 
be designed in ways that directly assist indigenous populations rather 
than primarily serving the needs of foreign tourists, scientists from the 
developed nations, or a central government. 

Several of these problems were recently described in Kenya, one of the 
few developing nations to derive major financial benefits from land and 
species preservation. Lusigi concluded that the very concept of species 
and nature preservation "as presently conceived is an alien and unac- 
ceptable idea to the African population."?? Most Kenyans tend to perceive 
the conservation of land and wildlife as a choice of animals and plants 
over people. Creating parks and preserving species as a means of pro- 
moting tourism (and, thus, obtaining hard currency) is often viewed as 
taking land from local populations for the benefit of foreigners. From 
this perspective, protected areas and species may be regarded as residues 
of the colonial era. 

Unfortunately, it is true that the establishment of nature preserves in 
developing countries has sometimes resulted in local peoples being dis- 
placed from resources and lands of traditional, cultural, and practical 
value, with income derived from the protected lands being distributed to 
urban administrators and central government officials. The alienating 
tendency of such arrangements is suggested by Western and Henry who 
note: 


Even when they do not take up land that could be more profitably 
used for other purposes, most parks in developing countries form 
enclaves in which the economic disparity in earnings between the 
park and its environs is enormous. Under these circumstances, the 
park is seen as a resort for foreign clientele, which has little relevance 
or benefit for the local populace, even if it does for the national 
government. This inevitably alienates the parks from the very pop- 
ulations on which they are most dependent for survival.» 


Several strategies have been suggested for mitigating these adverse 
impacts and enhancing support for species and land preservation in de- 
veloping countries. One possibility is some form of financial compen- 
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ET Pe 
gered species, International aid agencies, for example, could administer 


- example, pharmaceutical, agribusiness, 
forestry, and mineral-related companies ^ Finally, a share of the profits 
obtained from wildlife-rdated tourism could be distributed to local peo- 
ples displaced or adversely afffected by the creation of preserves. 

The major challenge in lew developed countries remains the need to 
— JO. MR pa a 
general population into the establishment and management of PLEET 
vatíon programs. Rie Bd udietprdriniali pud dedu 
peoples from protected areas, but vomehow within the carrying capacity 
and renewable resource limits of the land. This approach would empha- 
Size the maintenance and perhaps enhancement. of living standards among 
indigenous populations a5 4 concurrent objective of species and habitat 
protection. The primary virtue of this comervation strategy, according 
to Lusg is thas: 

Instead of being isolated islands, the (protected areas and species] 

would be integral parts of the land use of the whole area, contributing 

t6 the social and economic development of the area where they are 
located. ... Few Gevdoping nations can afford the luxury of (land 
eb aquse pression] for posily ordans ot güllosophical visim, 
it is essentia] to consider local economics and local traditions in 
addition to ecological factors.” 
Some degree of sulisietence uec (e.g, hunting, restock grazing) and even 
$09fiomic development might be permitted withun he youbdaries of pro- 
tected areas, but a would have to be etrictiy meomtored and subjected to 
EMA Teg A ZT. 

The "bieosphere reserve" concept put forward by the Internationa) 
Union fet the Conservation of *«ature and Naniral Kewurces embraces 
this kind of comservation strategy. Ve explicitly emphasis the necessity 
A heeding the socioeconomic needs and emironmental perceptions of 
local people us the creatum oí preserves: Social and economic actiidies 
of local populations comprise a significant management imput. o o the 
emphasis oí the program i on the sclation berven man and natusc. fo 
be successful, m mast preserve areas of undistarbed nature as genetic 
teservoirs oud s mua equally indude man and his works. 7^ 

The potential wiliny of this wratezw was secon magened by the 
experience of Merios Mapimi Banpnese heserve. This approach was 
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chosen after the administrators noted the following limitations of con- 
ventional Western land protection schemes: 


In rich countries . . . a traditional scheme for [species and land pro- 
tection] can be effective. ... The situation in many ... developing . 
countries is different. Demographic pressures force landless peasants, 
whose only chance for survival is subsistence agriculture, to occupy 
protected areas illegally... . Hunting is not efficiently controlled . . . 
trees are cut ... frequently tourism is not well organized. ... It 
would be easy to blame these irregularities on the administrative 
authorities concerned. . .. The fundamental problem, [however,] is 
that the concept on which these parks are based does not address 
the problems of conservation in developing countries in a full and 
flexible way.?? 


The creation of the Mapimi Biosphere Reserve involved extensive con- 
tacts with a variety of social and political groups at the local and federal 
Jevel. In addition, traditional economic uses and resource values of the 
areas were considered in the preserve plan, with the raising of the local 
population's per capita income identified as a primary objective of land 
protection. Thus, Halffter notes: “One of the fundamental objectives of 
the two Durango biosphere reserves was to raise the economic and social 
level of the people living both in the reserve area proper and in the 
surrounding area.”?8 Improvement of livestock production and biological 
studies of indigenous plants and animals as potential sources of food and 
income were deemed major considerations of the biosphere research pro- 
gram. These goals were facilitated by a land and species protection strat- 
egy which established a core area barred to most human use, surrounded 
by buffer zones open to more intensive human activity. | 

The Mapimi experience suggests that a major virtue of the biosphere 
reserve concept is its potential for reconciling conservation and devel- 
opment goals within the overall objective of land and species protection. 
By explicitly emphasizing the importance of local values and socioeco- 
nomic needs, the biosphere reserve strategy attempts to make land pro- 
tection a socially familiar rather than alien concept. As Lusigi points out: 


Great emphasis is placed on the co-operation and participation of 
the local population. Scientific research is not confined to the ecology 
of the flora and fauna, but also concerns the rational use of natural 
resources in connection with the economy of the surrounding 
region.?? 


The success of land and species protection in developing countries will 
depend, as well, on the emotional and ethical convictions of the general 
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population. Local support should be enhanced by active involvement in 
the planning and management of species and habitat preserves. In ad- 
dition, it would be worthwhile to use moral persuasion and psychological 
reward as important elements in planning. One possibility for increasing 
awareness and concern is to emphasize a developing country's biological 
resources as a basis for national pride and cultural distinctiveness. In a 
world tending toward an increasing homogenization of values and cus- 
toms, and a consequent erosion of national identity, the uniqueness of 
indigenous fauna and flora can be cited as one important distinguishing 
characteristic of a nation. The potential of this approach is suggested by 
Norman Myers's remark: “By virtue of their diversity of species, many 
developing nations of the tropics are the equivalent of ‘biological mil- 
lionaires’ as compared with the ecologically impoverished nations of the 
rest of the world.’2° Employing this approach in Madagascar, local sup- 
port for species protection was strengthened because the people became 
proudly aware that, despite their country’s political and socioeconomic 
backwardness, the island was among the world’s most outstanding bi- 
ological areas.?! 

An additional point to consider is the nature of the economic, especially 
trade and monetary, relationship of the developing countries with the 
industrial powers. It would appear somewhat counterproductive, if not 
hypocritical, for Western nations to advocate environmental protection, 
if their economic demands on the developing countries encourage ex- 
cessive resource exploitation and degradation. In this regard, Clement 
insightfully notes: 


We blame what seem to us insensitive attitudes toward forest de- 
struction by the [peoples of developing nations], or we point to 
overpopulation as a basic cause. We must also learn to recognize 
that today’s forces of destruction are a byproduct of our own eco- 
nomic demands. It was partly to facilitate mining activities by foreign 
capital that Brazil’s transAmerica highway network was built; and 
it is partly to satisfy America’s hamburger culture that cattlemen 
have displaced . . . [large areas] of central America.? 


Developed nations need to promote policies and practices among their 
business and bilateral lending agencies that minimize destruction of wild- 
lands and pollution in the developing nations. We need to consider 
whether the various international aid agencies, multinational corpora- 
tions, and commercial banking institutions have shown sufficient concern 
for the ecological consequences of their actions. Unfortunately, studies 
of the environmental practices of diverse multinational corporations and 
of bilateral lending policies among a cross-section of Western countries 
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have found only marginal attempts to consider ecological factors in a 
variety of resource-related projects in developing countries.? When en- 
vironmental factors were assessed, the focus was almost exclusively on 
the impacts of air, water, and toxic waste pollution on human well-being, 
and rarely extended to consideration of the nonhuman inhabitants of 
affected areas. For the most part, environmental considerations were 
ancillary rather than integral components in the planning and evaluation 
of economic projects in developing countries. 

The relationship of economic markets for products taken from the wild 
to excessive exploitation of wildlife in the underdeveloped countries also 
needs to be considered. As a result of increasing technological access to 
remote areas, and swelling consumer demands in the industrial countries, 
the international trade in wildlife products is now estimated to be in 
excess of one billion dollars per year.?^ The taking of wildlife for a variety 
of skins, shells, bones, furs, and other products is currently cited as the 
primary causal factor in 37 percent of all vertebrate species en- 
dangerments.? 

Consumer demand in the industrially developed nations largely ac- 
counts for the incentive to market these wildlife products. While an ethic 
of environmental appreciation has increasingly manifested itself in many 
economically advanced countries, an ironic consequence of this new wild- 
life awareness may be an expanded interest in objects associated with 
the natural world. For example, a shift in demand for clothing made 
from domestically raised furbearers to fur products derived from long- 
haired wildlife species may represent one consequence of this attitude 
change. Ths Convention in International Trade in Endangered Species 
has helped to discourage the marketing of products derived from rare 
and threatened animals, although history has repeatedly demonstrated 
that the existence of strong economic rewards typically provides sufficient 
incentive to circumvent regulatory controls.*° It may thus be necessary 
to consider the basis for these consumer demands in the developed coun- 
tries, in addition to the policies and practices of developing countries that 
supply these markets. According to Clement: “The new traffic in animals 
and their parts we need to confront and regulate is a by-product of the 
jet age and the mass-consumption society. It is the result of uneducated 
affluence."?7 


IV. CONCLUSION 


Several socioeconomic and perceptual factors have been identified and 
discussed as requiring consideration in any attempt to develop effective 
solutions to the species extinction crisis. As a way of organizing these 
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factors more systematically, we may separate them into three categories: 
socio-psychological, economic, and administrative-political. Socio-psy- 
chological factors include: people's attitudes toward rare and endangered 
wildlife; basic land-use values; attitudes toward governmental regulation 
and control; and perceptions of widely varying life forms. Economic 
factors that have been identified or alluded to include: economic de- 
pendence on natural resource exploitation; the distribution of private 
and public property; the relative importance of agricultural and mineral 
extraction; the economic contribution of species; the amenity enjoyment 
of nature; and economic dependence on publicly owned lands. Finally, 
political-administrative variables include: the promulgation and effec- 
tiveness of land-use and wildlife protection regulatory standards; the 
relation of political power to resource extraction; zoning and land-use 
laws; bureaucratic role distribution and decision-making with respect to 
wildlife and endangered species management; and the historical context 
of environmental conflict resolution. 

These various socio-psychological, economic, and political-adminis- 
trative factors will need more thorough description and analysis if an 
adequate model of social factors in preservation issues is to be developed. 
The preliminary discussion offered here only suggests possible strategies 
for easing the increasingly serious problem of endangered species. Some 
implications of the discussion are listed as follows. 

1. We need to articulate and specify more precisely all values people 
associate with wildlife and the benefits derived from its preservation. 

2. Whenever possible, these values and benefits should be quantita- 
tively and empirically measured. 

3. These values should be consistently considered when choices be- 
tween species and habitat preservation and socioeconomic development 
are being made. 

4. We need to recognize and understand that value attributions vary 
considerably depending on the species, particularly when comparing ver- 
tebrate and invertebrate animals. This variation should be given system- 
atic consideration in assigning species preservation priorities and in de- 
signing public education and awareness programs. In certain situations, 
this assessment might result in a greater emphasis on protecting partic- 
ularly valued “higher” life forms. Conversely, it might require extensive 
public education efforts to protect species with especially negative images 
or that are phylogenetically remote from human beings. 

5. As most of the planet's endangered species are invertebrates, we 
need to develop a compelling rationale for their preservation. Animals 
with backbones are, for the most part, valued for ecological, scientific, 
aesthetic, and utilitarian reasons. Only very few people recognize, how- 
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ever, the ecological and scientific worth of invertebrates. Invertebrate 
species preservation efforts should therefore emphasize the aesthetic and 
especially utilitarian contributions of these life forms to human welfare 
and economic well-being. 

6. Most endangered invertebrates exist in the tropical moist forests of 
the less developed countries. The needs and perceptions of people in these 
countries have to be given special consideration in global species pres- 
ervation efforts. 

7. The dominant wildlife-related values of people in the less developed 
countries are sacral/mystical and utilitarian. Wildlife protection programs 
in these countries should emphasize these rather than Western-oriented 
values. 

8. A strong utilitarian perspective in the less developed countries sug- 
gests that endangered species and land protection programs should be 
incorporated into socioeconomic development schemes. 

9. Economic ventures that foster wide-scale tropical habitat destruc- 
tion and consequent extinctions, and the conditions that make such ven- 
tures possible, should be scrutinized. Among the areas requiring attention 
are direct exploitation of wildlife products to serve consumer markets in 
the industrially developed economies, the environmental policies of re- 
source-based multinational corporations, and the financial lending prac- 
tices of commercial banking and multilateral aid institutions. 

While the emphasis of this chapter may have been somewhat pragmatic, 
the long-term solution to the global extinction crisis will probably depend 
more on our developing a closer personal and spiritual sense of relat- 
edness to the nonhuman world. The evolution of a gentler ethic and a 
feeling of empathy and kinship for all living things may be the ultimate 
prerequisites of any successful species preservation effort. If this change 
occurred, it would probably result in an awareness that the elimination 
of any species also represents a diminution in the quality of human life. 
Extinction would be regarded not just as a reduction in biological options 
for coping with an uncertain future but, more important, as a closing 
off of the aesthetic, cultural, and spiritual opportunities that humans 
crave in their quest to make life more meaningful. Perhaps Leopold best 
captures the ambivalence of any irreversible exchange which sacrifices 
the future for the present, in his commemorative remarks on the passing 
of “Martha,” the last of the passenger pigeons: 


We grieve because no living man will see again the onrushing phalanx 
of victorious birds sweeping a path for Spring across the March 
skies, chasing the defeated winter from all the woods and prairies. 
. .. Our grandfathers, who saw the glory of the fluttering hosts, were 
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less well-housed, well-fed, well-clothed than we are. The strivings 
by which they bettered our lot are also those which deprived us of 
pigeons. Perhaps we now grieve because we are not sure, in our 
hearts, that we have gained by the exchange. ... The truth is our 
grandfathers, who did the actual killing, were our agents. They were 
our agents in the sense they shared the conviction, which we have 
only now begun to doubt, that it is more important to multiply 
people and comforts than to cherish the beauty of the land in which 
they live.38 
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PARTI 


Values and 
Objectives 


Introduction to Part lH 


The chapters in Part I of this book attempt to delineate the endangered 
species problem. The assessment of an event or trend as a problem implies 
that the current situation is not ideal and some values are not fully 
satisfied. That there is broad agreement that diminishing biological di- 
versity is a problem, however, does not imply that there is a single value 
served by that diversity. 

One can distinguish anthropocentric and intrinsic values. Anthropo- 
centrists believe that all values are ultimately human values, that non- 
human species and other natural objects have value only instrumentally, 
for the fulfillment of human needs. This position denies that other species 
are the locus of intrinsic value. Within this realm, one can further dis- 
tinguish utilitarian values, those that fulfill material needs, from those 
that elevate human consciousness—aesthetic values, the value of knowl- 
edge, and so forth. It is possible, however, to maintain that natural 
objects, including species, have intrinsic value, providing checks and lim- 
its upon human use of them. Both kinds of values are discussed in Part 
II. 

Alan Randall, writing from an economist's viewpoint, insists that it is 
possible and useful to treat all these values as preferences of human 
choosers. Values, whether consumptive, aesthetic, or altruistic, can be 
quantified in the common terms provided by economic techniques. 

The advantages of quantification are considerable: the costs and ben- 
efits of actions designed to protect species can be thereby, in principle, 
compared. Randall argues that, if the fullest range of human values is 
included in the comparative analysis, the preservation option will fare 
well in many decision situations. 

Bryan Norton argues that a wide range of easily underestimated util- 
itarian values can be derived from other species and the ecosystems they 
compose. He believes that the tendency to focus the utilitarian question 
on the values of preserving individual species necessarily undervalues 
them by failing to take into account the ways in which each species 
contributes to the development and functioning of ecosystems. Further, 
he believes that attempts to place dollar values on ecosystems are doomed 
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to failure and thus he advocates a strong principle of preservation—that 
all species should be saved, provided the costs are tolerable. 

J. Baird Callicott considers the difficult notion that other species have 
rights that constrain our treatment of them, and concludes that references 
to rights in this context are best interpreted as a means to attribute 
intrinsic value to nonhuman species. He examines several axiological 
theories that would support such value. The strongest defense of attrib- 
uting intrinsic value to nonhuman species, he thinks, is provided by David 
Hume’s theory of values based on human moral sentiments, combined 
with an expansion of Darwinian insights concerning the origins of these 
sentiments. Callicott’s theory, then, sees nonhuman species as a locus of 
intrinsic value without insisting that this value is entirely independent of 
human sources. à 

Elliott Sober rejects appeals to the intrinsic value of nonhumans as 
both difficult to defend and unnecessary. After surveying a number of 
standard arguments offered to support species preservation, he concludes 
that the concern of environmentalists is best understood as aesthetic in 
nature. The damage done when a species becomes extinct is analogous 
to the damage done when a great work of art is destroyed. 

Donald Regan develops a novel approach to the value of nonhuman 
species, arguing that, while species themselves are not intrinsically val- 
uable because all value depends upon human valuers, the complex event 
formed by a natural phenomenon such as a species, a human being’s 
knowledge of it, and that human being's pleasure resulting from such 
knowledge, does have intrinsic value. Destruction of species decreases 
the number and type of such complexes possible and, consequently, de- 
creases the potential intrinsic value in the world. 

All the authors discussing values and objectives in relation to species 
preservation shy away from value wholly independent of human sources. 
This no doubt results at least in part from the difficulty of defending 
values independent of conscious valuers. But at the same time, all authors 
show concern that values not be limited to too narrow a range. The 
possibility raised by Callicott and Regan that intrinsic value, while not 
independent of human valuing, may be attributed to, or augmented by, 
nonhuman species illustrates this concern. It indicates that the dichotomy 
between anthropocentrism and other viewpoints is neither as sharp nor 
as important as is sometimes assumed. It seems clear that protection of 
other species can be justified by appeal to complexes of reasons deriving 
from utilitarian considerations narrowly construed plus a broader range 
of values not easily characterized in terms of immediate human needs. 
All authors advocate inclusion of values which are in some sense altruistic 
or aesthetic, rather than purely prudential. 
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the Preservation of Species 


ALAN RANDALL 


I. PRESERVATION OF SPECIES 
AS A RESOURCE ALLOCATION PROBLEM 


The earth’s biota may be viewed as a resource or a complex group of 
resources. This view carries two immediate implications. First, biotic 
resources are instruments for human satisfaction and second, they are 
scarce. Scarcity means they are both valued and limited and that they 
can be increased only at the cost of forgoing something else that is valued. 

It has been customary to refer to biotic resources as renewable. More 
recently, the term “renewable but destructible” has come into favor, 
reflecting the realization that there is nothing assured about renewal. The 
"renewable" side of the coin refers to an ecosystem's capacity to evade 
the entropy law and, by capturing energy from the sun and recycling 
water and nutrients, establish a continuity in which each generation “lays 
the seeds” for the next. The “destructible” side of the coin recognizes 
that continuity requires favorable conditions and can be interrupted by 
a variety of problems, many of which spring from an excess of human 
attention (e.g., excessive harvesting or application of pesticides) or in- 
attention (e.g., inadvertent destruction of habitat). 

The preservation of species is one part of the larger problem of allo- 
cating biotic resources. It can be seen as a threshold problem. Presumably, 
there is some threshold population size below which a species tends 
inexorably toward extinction, but above which species survival is pos- 
sible. Since species survival is a precondition for all use of the species as 
a resource, the preservation problem in principle precedes all other biotic 
resource issues. 

Biotic resources are not the only resources: we have many other kinds 
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which may serve as instruments for human satisfactions. Further, biotic 
resources may serve in various ways. The potential for conflict over the 
allocation of all available resources is obvious. Ultimately, the question 
is how the human inhabitants of a complex world may best satisfy their 
desires. Biotic resource allocation issues, including those associated with 
the preservation of species, must be resolved within this broader context. 

In this chapter, I attempt to explore what can be learned by treating 
preservation issues as a problem in resource allocation. In so doing, I 
recognize that other perspectives are legitimate. For example, one may 
treat nonhuman life forms as in some sense co-equal with humans. That 
is, each life form may be seen as possessing rights, and/or having “a good 
of its own." These viewpoints have been evaluated elsewhere, as have 
perspectives based on ethical duties to species arising from human pur- 
poses that are not merely instrumental.! I choose not to address these 
alternative or additional perspectives, concentrating instead on the im- 
plications of the resource allocation approach. 

This is no easy task, because species preservation issues by their very 
nature must be resolved by collective human decisions. The "invisible 
hand," which works fairly efficiently to guide individual actions in many 
spheres, cannot resolve fundamentally collective problems. That does not 
mean economics is silent on preservation issues. But it does mean that 
the economic arguments are necessarily complex and not entirely con- 
clusive. It is essential to work through these arguments, as much to 
understand their limits as to appreciate their conclusions. 

The discussion proceeds as follows. In Section II, the economic theory 
of individual choice is introduced, to develop the concept of value and 
identify its normative implications. The kinds of economic value that 
pertain to biological species are discussed. Since economic value is based 
on human preferences, some conjectures are offered about the kinds of 
preferences that might come into play. Section III is devoted to normative 
economic theories of collective choice, to determine the limits of economic 
logic in providing prescriptions for public choice. In economics, as in 
other branches of philosophy, no normative theory of collective choice 
can be proven right, or superior to all others, and none commands uni- 
versal assent. An interesting finding is that the benefit cost (BC) criterion 
can be derived from one branch of utilitarian philosophy. That means 
that proposals to base public decisions on the outcome of BC analyses 
can be criticized on the grounds that the BC criterion emerges from an 
unacceptable normative theory of government, but not on the grounds 
that BC analyses (being pertinent only to the market sphere) are strictly 
irrelevant to public choices. Abandoning the search for normative truth, 
in Section IV we consider the kinds of economic information that can 
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be brought to bear on public decisions about the preservation of biolog- 
ical diversity, and how the public decision process might use that infor- 
mation. Potential roles for BC information are assessed. In addition, a 
perhaps lesser known approach, based on the concept of a safe minimum 
standard of conservation, is introduced and its implications discussed. 
In Section V, an attempt is made to develop a system of preservation 
priorities. Considerable progress is made (I believe) in ordering priorities, 
but very little can be said about the overall cut-off point for preservation 
efforts. Finally, in Section VI, the argument is summarized in terms of 
some fifteen concluding statements. 


II. THE ECONOMICS OF INDIVIDUAL CHOICE 


The discipline of economics is on relatively firm ground when it considers 
individual choice in an environment of scarcity. Scarcity implies limits, 
or constraints, and constrained choice is guided by preferences. 


Human Preferences 


Nothing is more basic, in a mainstream neoclassical economic model, 
than preferences. The individual is presumed to be able to identify al- 
ternatives, rank them in a complete and transitive manner, and choose 
among them on the basis of these preference rankings. Mainstream eco- 
nomics ascribes considerable normative import to individual preferences. 
A statement frequently encountered may be paraphrased: the individual 
is the best judge of what is good for him/herself; therefore whatever a 
person wants is presumed to be good for that person. This position is 
based on two quite separate premises. First, it is argued (or sometimes 
merely assumed) that people come by their preferences in a serious man- 
ner, reflecting cultural traditions, individual learning and experience, and 
a good deal of introspection.” That is, preferences are not whimsical or 
capricious.? Second, there is the strongly normative premise that no one 
else is better qualified than the individual to know what is good for him 
or her. 

Some discussions contrast “changeable preferences” with attempted 
answers to the fundamental question of ethics, ““What shall I do with 
my life?"^ This dichotomy is presumably intended to emphasize that 
preferences have little moral force. But surely the dichotomy is over- 
drawn. It seems to me that the individual’s structure of preferences rep- 
resents his/her current and tentative best answer to the “What shall I do 
with my life?" question. Preferences are expressed not merely across 
material goods but also across lifestyles and concepts of deeper purpose: 
not just for foodstuffs, the latest fads in attire, and the like, but also 
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concerning the well-being of one's contemporaries and future generations 
and alternative conceptions of human relationships. 

This is not to place individual preferences on a par with ethical prin- 
ciples; at best, they represent individual and tentative answers to the 
fundamental question, not a general and reasoned resolution thereof. 
Nevertheless, and especially while general ethical principles remain elu- 
sive, individual preferences have some moral force. 


Constrained Choice and Economic Value 


The notion of scarcity is ultimately brought to bear on the individual via 
constraints on the endowments at his or her command. Thus, choice is 
constrained choice. The choice bundle (the totality of things chosen) is 
determined by the individual's preference rankings, endowments, and the 
costs (in term of endowments) of the various alternatives which comprise 
the opportunity set. 

If myriad individuals make choices in an environment where efficient 
markets accurately signal the costs of alternatives, the prices that emerge 
reflect economic values. 

Prescriptive economic analyses usually treat the results of constrained 
choice as having some normative significance. Since preference rankings 
are an important determinant of choice, the limits to their normative 
significance, discussed above, apply. However, there are additional limits 
to the normative significance of the results of choice in markets. First, 
individual choice in markets is constrained by endowments: by what 
kinds of endowments the market counts, the weight it places on each 
kind, and the individual's allotment of them. Those who perceive massive 
injustice in the way endowments are distributed among individuals and 
valued in markets tend to discount the normative significance of con- 
strained choice for that reason. 

Second, for some important categories of things people care about, 
markets are limited and there is only a weak basis for faith in their 
performance. Nonrivalry, nonexclusiveness, and decisions involving very 
long time horizons, for example, introduce major impediments to the 
functioning of markets. Unfortunately, these difficulties are endemic to 
preservation issues. 

(1) As opposed to ordinary (rival) goods, where for a given level of 
output more for one person necessarily means less for others, the pres- 
ervation of species is a nonrival good. Once preservation has been pro- 
vided, there is no meaningful sense in which it must be divided up among 
individual “consumers” of preservation. Once provided, it is effectively 
provided for all. 

(2) The existence of a species is usually a nonexclusive good. That is, 
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there is no meaningful way that some people (e.g., those who make no 
contribution) can be excluded from enjoying the satisfaction of knowing 
the species survives. However, some uses to which an organism may be 
put (e.g., in the plant breeding, pharmaceutical, and genetic engineering 
industries) are amenable to exclusive arrangements. 

(3) Since there seems no reasonable prospect of a technology for pre- 
cisely recreating lost life forms, a brief lapse of vigilance and commitment 
to preservation would have enormously long consequences. An irrevers- 
ible loss would be inflicted on every subsequent human generation. Mar- 
kets, and market-oriented economic theories, tend to treat all intertem- 
poral allocation problems as investment problems. However, it is simply 
not clear that investment logic is adequate to handle issues such as pres- 
ervation, where time horizons are very long and losses may be 
irreversible. 

These various “market failures’’> do not directly threaten the economic 
concept of values. They do, however, generate serious impediments to 
market revelation of economic values relating to preservation issues. 

More sophisticated analysis of constrained choice recognizes that 
choice in an environment of scarcity inevitably leads to conflict among 
individuals, and that markets are merely one kind of conflict resolution 
institution. Others include elective politics, the legislature, other branches 
of government, and a bewildering variety of special-purpose institutions. 
Individuals will seek satisfaction through these various institutions, al- 
locating their effort and endowments across arenas on the basis of their 
expected productivity in each. Coalitions, ephemeral and more perma- 
nent, may be formed, as individuals find the gains from membership 
exceed the cost. Individuals and coalitions will seek to maximize their 
satisfaction through existing institutions and by investing in institution- 
changing behaviors. If one's endowments are more effective in one kind 
of institutional arena than another, one might rationally work toward 
increasing the range of conflicts which come under the purview of the 


first kind.$ 


Economic Values Associated with Preservation 


The economic value to an individual of an increment in any good or 
amenity is the maximum amount of money he/she is willing to pay (WTP) 
for it. The value of a decrement is the minimum amount of compensation 
which would make the individual willing to accept (WTA) that decre- 
ment.” These value measures are conceptually valid, whether or not ad- 
equate markets exist in the good or amenity of interest. However, efficient 
markets, where they exist, are a convenient source of observations which 
can readily provide approximations of WIP and WTA. 
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The concept of cost is directly derived from that of value. In an en- 
vironment of scarcity and constrained choice, selection of one alternative 
comes at the expense of forgoing other opportunities. The cost of alter- 
native A is, then, the net value of all the things which must be forgone 
if A is chosen. Economists call this opportunity cost. 

The import of this discussion is that whatever is wanted has some 
economic value (perhaps less than its cost, but nevertheless some value). 
Biotic resources may be valued for a variety of uses and purposes. These 
categories include: 

Use value. This refers to economic value derived from using the eco- 
system in any way: as a source of raw materials, medicinal products, 
aesthetic satisfaction, personally experienced and vicarious adventure, 
etc. Use value may be derived from present and expected future use. 

Option value. When risk attends the demand for use and/or the sup- 
ply of ecosystem services, expected values from future use must be mod- 
ified to include risk discounts and premia.® For example, consider a risk- 
averse individual who is sure to demand future use but unsure that the 
resource will be available then. This person might rationally pay some- 
thing beyond future use value to secure an option guaranteeing the re- 
source will be available for later use. 

Quasi-option value. If more information is expected to be revealed 
with the passage of time, delay in deciding the disposition of some habitat 
may result in a better decision. Quasi-option value can be considered the 
value of preserving options, given the expectation of growth in knowl- 
edge.? It is reasonable to expect that, for example, the list of species 
known to provide pharmaceutically useful chemical compounds will 
grow with the accumulation of research results over time. For any species 
there is some positive, if unknown, probability that new uses generating 
positive value will eventually be discovered. With extinction, however, 
that probability drops to zero, as does the expected value of the resulting 
benefits. 

Existence value. This is the value enjoyed from just knowing that 
(something) exists. Since the concept of existence value is susceptible to 
misinterpretation, a few clarifying comments may be helpful.!? 

(i) Existence value for a resource must (in order to distinguish it from 
use value) be derived without combining it with any other good or service 
in order to produce any activity other than “just knowing it exists." 

(ii) Existence values are not confined to unique natural phenomena 
threatened with irreversible damage.!! In principle, anything may have 
existence value. However, value at the margin depends on demand and 
supply. It is likely that the existence value, in total, for cattle exceeds 
that for condors. However, the supply of cattle is very large while the 
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supply of condors is quite small. Thus, the loss in existence value from 
the destruction of a few condors likely far exceeds that from the loss of 
a few cattle. 

(ii) Since existence values are independent of current use, expected 
future use, and the avoidance of risks related to future use, they must be 
derived from some form of altruism. Three relevant kinds of altruistic 
motives come to mind: philanthropic, in which the resource is valued 
because one's contemporaries may want to use it; bequest, in which the 
source of value is that future generations may want to use the resource; 
and intrinsic, in which the individual human cares about the well-being 
of nonhuman components of the ecosystem. This last-mentioned kind of 
altruistic motivation is consistent with both my earlier definition of spe- 
cies as resources (i.e., instruments for human satisfaction) and Regan's 
denial of the notion that a nonhuman entity may have “a good of its 
own."? Intrinsic altruism is consistent both with Regan's approach since 
the human remains the valuer, and with mine, since caring is extended 
because it gives the human satisfaction to do so. Such caring may, of 
course, be limited and selective, and since it is extended unilaterally it 
may be similarly withdrawn. The recognition of intrinsic altruism in no 
way endorses concepts such as "species rights." 


Tbe Information Base for Valuation 


Biological species are valued by people because they contribute directly 
to human satisfaction, or because they play an important role in the life 
support systems of other species that do so. Valuations depend crucially 
on information and knowledge. Individuals place no value on resources 
of whose existence or usefulness they are entirely unaware. As infor- 
mation (of varying degrees of reliability) is acquired, valuations may be 
quite volatile. Eventually, as knowledge of consequences becomes more 
complete, valuations tend to stabilize and to reflect more accurately the 
individual's underlying preferences and endowments. 

The information base for valuation of species is very weak. Perhaps 
seventy percent of the earth's species are as yet uncataloged. For many 
species that are known, we have little appreciation of their roles in life 
support systems or the services they might provide directly to humans. 
The multiplicity of direct and indirect services provided by those species 
that have been carefully studied suggests that the biota contains much 
of value that we do not yet know about. Finally, if we seek to evaluate 
not so much species per se as policies to protect them, we need infor- 
mation about crucial relationships within the system. What does it take 
to assure the survival of species X? How large must its range be? How 
can we be sure not to tip the delicate balance inadvertently in favor of 
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its predators or competitors? If species X is saved, what else might in- 
advertently be saved, or lost, as a result? Can the ecosystem survive the 
loss of some species? If so, how many can be lost before total collapse? 
Are all species equally crucial to the survival of the ecosystem or, if the 
ecosystem's survival is the goal, are some species more expendable than 
others? I do not mean to imply that nothing is known about these things.'? 
However, there is much that remains unknown, and it is reasonable to 
expect valuations to change as more information becomes available. 

Limits on information provide yet further restrictions on the normative 
significance that can be placed on individual choices and valuations re- 
garding preservation of species, since the full range of consequences of 
acts that may threaten a particular species can seldom be identified even 
in the broadest terms. However, the solution is unlikely to be found in 
delegating these issues to the professional experts. Confusion among the 
citizenry often reflects incomplete and dissonant signals from the spe- 
cialists, while lay individuals (at least in modern societies) fairly rapidly 
reflect expert opinion when it is confidently held, convincing, and near- 
unanimous. Unfortunately, in matters concerning preservation of species, 
it is easy to bemoan the ignorance of the laity, but harder to claim that 
broad-based and reliable knowledge exists elsewhere. The solution to the 
"ignorance" problem, it seems to me, will require increased support for 
the esoteric enquiries of specialists and efforts to communicate their 
findings more rapidly to the general public. 


Preservation of Species: What Do People Value? 


The biotic resources model views species as instruments for human sat- 
isfaction. However, as was indicated by the discussion of the categories 
of value associated with preservation, the model places few a priori 
restrictions on the human motivations considered. A wide range of mo- 
tivations may find expression in values assigned to species. Nevertheless, 
it is useful to speculate about which preferences are most prevalent. These 
are the preferences which will, other things being equal, be influential in 
economic valuation. 

First, what do we mean by preservation? The ecosystem is dynamic, 
constantly changing and evolving. Its rate of change, however, is by no 
means constant. The fossil record reveals periods of convulsive shock, 
as well as periods of slow evolutionary change. Major extinctions have 
occurred in past eras, e.g., the various ice ages and periods following the 
introduction of successful predators (including humans) to new territo- 
ries. Yet subsequent periods of relatively stable conditions have permitted 
speciation and the increasing diversification of ecosystems.!^ In a sense, 
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it seems that “life goes on,” that is, biological life can withstand consid- 
erable shocks even though individual life forms are much more fragile. 

This suggests two possible meanings for preservation: preservation of 
currently existing life forms, or species, one-by-one, to preserve the eco- 
system as we know it; or preservation of the capacity for future evolution, 
speciation, and diversification. Attempts to implement the former concept 
would entail eventual conflict with the evolutionary process itself. Hu- 
mankind would find itself in the position of attempting to impose its 
preferences (in favor of the ecosystem as we know it) upon a system 
whose inner dynamic reaches for change. 

Consider the following, quite fanciful, scenario. We know that a new 
ice age is approaching, surely and rapidly, and that many familiar life 
forms will not survive it. We do not know exactly which ones are doomed, 
but we know that the survivors will be an impoverished lot and that 
unfamiliar and unattractive life forms may step into the vacated niches. 
There is reasonable assurance that most of the human population will 
survive. Imagine that a technology exists capable of forestalling this ap- 
proaching ice age, but at very considerable expense. Would we use it? I 
would expect a substantial consensus in favor of such intervention, in- 
cluding quite a few ecologists and moral philosophers. 

What would such a decision imply about human preferences with 
respect to the ecosystem? Basically, that human preferences are focused 
on life forms more than on life processes. The coming ice age would not 
extinguish life processes. If past ice ages are any indication, the resultant 
ecosystem might eventually exhibit a diversity richer than that which 
now exists. Nevertheless, we would (I conjecture) choose the familiar life 
forms—those which we know and care for—over the unknown. We 
would make a choice, rather than passively accept the verdict of nature. 
Our preferences favor “us and ours" relative to the unfamiliar and alien. 

These conjectures are entirely consistent with the concept of allocatable 
biotic resources. The familiar are more likely to provide satisfaction, 
given that techniques and habits permitting people to use and enjoy them 
are already developed. 

Which of the well-known species would we expect to rank prominently 
in the preference structure of human beings? Those which are domesti- 
cated to provide raw materials or amenities for human enterprises would 
surely rank highly. Some of them enjoy the advantage, in addition to 
being in some way useful to people, of having established relationships 
of familiarity and perhaps even mutual trust with them. Undomesticated 
species with widely recognized raw material or amenity value would 
probably also be given preference, especially those which have become 
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the stuff of legends and patriotic symbolism, as well as those which are 
“pretty,” “nice,” or “cute and cuddly.” 

Beyond these groups of species, human preferences usually begin to 
diverge. Those aware of the importance of the gene pool in plant and 
animal breeding would surely place a high priority on the wild relatives 
of domestic cultigens. Those who appreciate the contribution of natural 
organisms in producing pharmaceutically valuable chemicals would want 
to preserve all species with known similarities to those which have pro- 
duced useful drugs, at least until they have been screened. Students of 
nature tend to develop a special appreciation of the objects of their study; 
these objects are often not merely certain species but entire ecological 
communities. Ecologists, amateur and professional, operate from the 
assumption that any living organism must play some role in the scheme 
of things. (They do frequently choose sides, however, when species come 
into conflict.) Some people find some familiar and most unfamiliar species 
in some way threatening; still others simply do not care much, either 
way, for species whose raw material or amenity value they have yet to 
recognize. 

I have the impression that many of the things the nature lobbies find 
offensive in current discussions of preservation issues—e.g., “vertebrate 
chauvinism," concentration on attractive species and those of known 
usefulness—are actually fairly accurate reflections of many people's cur- 
rent preferences. 

Nevertheless, choice and value are not determined by preferences alone, 
since choices must be made from among the states-of-the-world that are 
possible. The ultimate instrumental argument for preservation—that 
every life form must be preserved in order to ensure the survival of the 
things people do care about and, ultimately, of humanity itself—is based 
not on preferences but on production possibilities. The argument is not 
based on the idea that people care for each and every life form. Rather, 
its basis is that every life form plays some crucial role in the system which 
supports those life forms we do care about. Thus, this argument provides 
a rationale—independent of any notions of moral responsibility or ob- 
ligation—for human concern with the well-being of the vast masses of 
species which have not impressed themselves on the preference 
structure. ^ 

This rationale for caring about the well-being of species and the in- 
tegrity of communities and ecosystems is based entirely on fact-state- 
ments. It is independent of preferences, save for a preference (believed 
to be shared by almost all of humanity) for survival. Therefore, it is 
subject to test in a way that preference-based rationales are not. In prin- 
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ciple, it is possible to find out just how strong are the linkages and 
dependencies among species within communities and ecosystems; 
whether the loss of any species leads inexorably to systemic collapse; 
whether some species are more dispensable than others, in terms of the 
impacts of their loss on the integrity and viability of the system; and 
what might be the consequences, in terms of the things most crucial to 
civilized human life, of the loss of particular species or habitats. Answers 
to these kinds of questions would provide the essential link in determining 
what we must take care of in order to secure those life forms and eco- 
systems we do care about. 


III. THE NORMATIVE ECONOMICS OF COLLECTIVE CHOICE 


Where preferences differ among individuals but circumstances require 
collective action—for example, in providing important services and 
amenities that are nonrival and/or nonexclusive—issues arise of collective 
choice, the relationship of the individual to the group, and the legitimacy 
of authority. Mainstream economics offers three possible approaches to 
these issues, each rooted in some variant of eighteenth-century social 
contract theory, which are discussed below. These different lines of 
thought in turn suggest different approaches to the preservation of spe- 
cies, habitats, and ecological communities. 


Individualism, Voluntary Exchange, and Unanimity 


Locke’s version of the social contract assigned authority to the individual. 
Government, deriving its authority from the people, must act only in the 
public good. Some commentators have seen in Locke’s social contract 
not merely a rationale for the overthrow of governments which have 
violated the public trust, but strict limits to the authority of any govern- 
ment. That is, individuals are guaranteed certain rights, and a government 
invading or denying these rights would exceed its rightful authority. Thus, 
Locke is seen as a founder of philosophical individualism. 

Modern individualism, as expressed by, for example, the political econ- 
omist Buchanan, emphasizes Pareto-safety in economics and in politics.!é 
Pareto-safety is the criterion that no change which harms any individual 
can be considered an improvement. In economic activity, this criterion 
is satisfied by voluntary exchange among individuals whose expectations 
are secured by completely specified, enforced, and transferable property 
rights. Assuming the individual is the best (the only) judge of his own 
well-being, we can be assured that no one would voluntarily enter a trade 
which would make him worse off. 
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In the political sphere, Pareto-safety means that a proposed change 
must enjoy unanimous consent if it is to be implemented. The idea of 
the “general will" is explicitly denied. All that matters is the individual, 
and no individual should be coerced into accepting political change which 
is not in his or her interest. Recent developments include incentive- 
compatible mechanisms, which in concept permit simultaneous deter- 
mination of the optimal quantities of public (i.e., nonrival and nonex- 
clusive) goods and optimal individual taxes.!? In principle, these devices 
solve the conflict between diverse individual preferences and the necessity 
of collective action: since each person pays his/her individual WTP (but 
no more) for goods, each would voluntarily consent to the optimal level 
of collective provision. 

An individualist philosophy would base resolution of conflicts about 
the preservation of species on voluntary agreement (through trade or 
unanimous collective choice) based on secure rights assigned at the in- 
dividual level. Such an arrangement is not inconceivable for one impor- 
tant part of preservation: maintenance of the gene pool and a small 
number of species in managed environments such as zoos, laboratories, 
and seed banks. Property rights are assigned, in many regimes, to the 
results of plant breeding and genetic engineering, in order to encourage 
private investment in such efforts. For similar reasons, property rights 
could be assigned to those who undertake preservation of naturally oc- 
curring life forms for profit. To mention this possibility does not, however, 
constitute an endorsement of this approach. The ramifications of private 
property rights arising from “owning” rare species are multifaceted and 
would require considerable exploration. 

For species in the wild, and for natural habitats and ecosystems, the 
idea of transferable private property rights offers little promise. Individual 
ownership of such things is impracticable for purely physical reasons and 
is so thoroughly inconsistent with tradition that it would enjoy little 
support. However, recent developments in the theory of incentive-com- 
patible mechanisms suggest an alternative approach consistent with an 
individualist philosophy: the optimal “amount” of preservation and op- 
timal individual taxes could be simultaneously determined in such a way 
that everyone would voluntarily consent to this optimal solution. I look 
with some favor on incentive-compatibility concepts. However, it would 
be simply untrue to claim that functional incentive-compatible devices 
capable of handling collective choices among large populations have 
actually been developed and tested. The day of incentive-compatible pub- 
lic choice procedures is yet to come if it comes at all. 
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The General Will, the Public Interest, 
and the Social Function 


Rousseau's version of social contract theory starts with the premise that 
all people are bound to the realization of equality, without which politics 
and justice are contradictions in terms. Governments expressing the “‘gen- 
eral will" must legislate only laws which are addressed to the common 
good of the society's members and which extend the same rights to and 
impose the same duties on each citizen. 

Rousseau's philosophy foreshadows the modern emphasis on political 
equality and constitutional government. While Locke emphasizes sov- 
ereignty of the individual, Rousseau stresses the active participation of 
citizens in the political process as an indispensable condition for govern- 
ment by consent. 

Modern public interest theories of government express faith that de- 
liberative bodies are capable of identifying and interpreting the general 
will and of establishing policies and programs to implement it. To pro- 
mote the general will over the interests of a powerful but selfish few, 
some considerable regulation of individual activities for the "public 
health, welfare, safety, and morals" may be justified. There is no need 
to minimize the scope of government, so long as government serves the 
interests of the general public. Thus, programs to promote economic 
activity, to rectify market failure," and to promote equality of economic 
opportunity may all be seen as enhancing the general welfare and thus 
within the purview of government. Some conflict between individual 
aspirations and the general will is inevitable, but public interest theorists 
hope that individuals will be adequately protected by constitutional pro- 
cedures and majority institutions.!? 

In mainstream economics, public interest and general will notions are 
expressed in the concept of the social welfare function, which provides 
a unique and unambiguous ranking.of social states. Thus, assuming in- 
dividual aspirations sometimes come into conflict, a social welfare func- 
tion must specify the social consensus as to which kinds of individuals 
count how much. In practice the social welfare function is empirically 
elusive while there is much controversy, at the theoretical level, about 
the possibility of its existence.?° 

The public interest/social welfare function approach permits a wide 
range of regulatory initiatives, public investments, etc., for the purpose 
of ecosystem protection and species preservation. A case can be made 
that these things are legitimate uses of government authority in the public 
interest. While it is seldom possible to prove or disprove such a case 
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objectively, public interest doctrine does not require this kind of proof. 
Rather, its premise is that, given a satisfactory political environment, 
those things that are approved through the public decision process will, 
ipso facto, be in the public interest. 


Utilitarianism, the Potential Pareto-Improvement, 
and the Benefit Cost Criterion 


Bentham, who was influenced by the social contract theorists and the 
early classical economists, popularized the notion that the primary human 
motivations are the pursuit of pleasure and the avoidance of pain. It is 
due to his influence that the word "utility" acquired two meanings: its 
customary meaning of usefulness and, in technical economics, its asso- 
ciation with individual satisfactions and thus preferences. Initially, utility 
was thought to be, at least in principle, measurable on some cardinal 
scale. 

While the difficulties of the cardinal concept of utility were mostly 
theoretical in the case of individual choice, they became crucial for po- 
litical philosophy when the analysis was expanded to collective choice. 
Bentham thought that the proper criterion for collective choices was “‘the 
greatest good for the greatest number." That sounded fair enough, but 
entailed obvious difficulties in the quite plausible case where very great 
good to a few might be directly opposed to rather trivial good for many. 
If cardinal utilities could be summed across individuals, however, that 
could provide one solution to the problem: choose the alternative which 
maximizes the algebraic sum of utilities. 

As it turned out, that avenue proved to be a dead end. Much later, 
around 1940, the concept of the potential Pareto-improvement emerged. 
If the gainers from some proposed change could compensate those who 
would otherwise lose, the potential Pareto-improvement criterion would 
find that change acceptable, even if compensation did not actually occur. 
Thus, the value indicators (WIP and WTA) would remain consistent 
with those that would emerge from exchange, but the Pareto-safety pro- 
tection of voluntary exchange was held to be unnecessary. Here, at last, 
was an empirically applicable criterion by which the utilitarian concept 
of “the greatest good for the greatest number" could be implemented.?! 

The benefit cost criterion (that the benefits of change should exceed 
the costs, to whomsoever they accrue) is widely argued to be identical 
with the potential Pareto-improvement.?? Benefit cost analysis (BCA) is 
an empirical test for potential Pareto-improvements.?? This has an im- 
portant implication. Values are determined with the status quo as the 
reference point—that is, as though each affected party had a right to 
retain his current level of welfare. Thus, gains (benefits) are valued at 
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the beneficiary's willingness to pay for the benefit (i.e., WTP). Losses 
(costs) are valued at the amount of compensation which would induce 
losers to accept the loss voluntarily (i.e., WTA). The burden of proof is 
placed on the proposed change. 

Nevertheless, the BC decision rule requires only that the sum of the 
value gained by beneficiaries exceed the sum of value lost by those who 
would be made worse-off by the proposed change. Thus, the benefit cost 
criterion provides no security for the individual. If this were to become 
the universal criterion for collective decisions, individual rights would be 
completely subordinated to the overall good of the collective. Resource 
reallocation could then legitimately proceed with government taking from 
the inefficient and giving to the efficient (as opposed to the exchange 
process in which the efficient purchase resources from the less efficient). 
Thus, philosophical individualists would be implacably opposed to such 
a collective rule. They favor efficiency, of course, but prefer that it emerge 
spontaneously from individual transactions rather than be deliberately 
imposed by governments armed with benefit cost analyses. 

Public interest theorists would be little happier with such a decision 
rule, since it would enshrine a narrow, unidimensional concept of the 
public interest. Surely the general will is broader than that. Economists 
of the social welfare function school find the benefit cost criterion unduly 
restrictive. That criterion can be interpreted as one very specific social 
welfare function: one in which money endowments are substituted for 
utility and all dollars are weighted equally regardless of the circumstances 
of their owners. Few who defend the social welfare function concept 
would consider this its only acceptable form. 

Thus the benefit cost criterion is an unacceptable social choice rule to 
philosophical individualists, to adherents of the public interest and social 
welfare function schools, and (for that matter) to a good many utilitar- 
ians. Perhaps that is why we never find the benefit cost criterion in use 
as the basic public decision rule. When it is used at all, it is invariably 
superimposed on the body of existing laws, which in the United States 
bows in the direction of individualism (e.g., by codifying private property 
rights) and the public interest (e.g., by regulating private activities so as 
to protect the public health, welfare, safety, and morals). Rather than 
determinants, benefits and costs become mere considerations in the choice 
from a set of alternatives which satisfy the basic law of the land. 

Recently, the Office of the President, via Executive Order 12,291, has 
required that regulatory initiatives (newly proposed programs and those 
due for reauthorization) be subject to BCA, with a view to eliminating 
those which fail the benefit cost test.?^ This attempt to elevate the benefit 
cost criterion in the public decision process seems certain to precipitate 
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legal battles between the legislative and executive branches of government 
and philosophical debates between adherents of the potential Pareto- 
improvement and public interest schools. 


IV. ECONOMIC INFORMATION CONCERNING 
PRESERVATION ISSUES 


The legitimacy of collective decision processes in a world where individual 
preferences come into conflict will always be subject to question. The 
limits of the various approaches have been defined, but no approach has 
been shown to be wholly satisfactory. Further, the benefit cost criterion, 
which has recently been promoted as a device to improve public choice 
in regulatory matters, has been shown to be an unsatisfactory social 
decision rule from the perspectives of both philosophical individualists 
and adherents of the public interest doctrine. At this point, we retreat 
from the search for the perfect societal choice criterion, and ask the less 
cosmic question: what can economic information contribute to policy 
decisions about the preservation of species? 


Benefits, Costs, and Net Present Value 


For many policy decisions regarding preservation of species, it is helpful 
to ask whether the net present value of a preservation action is projected 
to be positive, that is, whether its benefits are expected to exceed its costs 
(both appropriately discounted). BCA is an appropriate tool for an- 
swering this question. Individual valuations of the benefits and costs 
associated with preservation (Section II) are aggregated according to the 
potential Pareto-improvement rule (Section III). This kind of information 
could conceivably be used in any of the following ways: 

(1) to rank preservation alternatives and establish priorities, or as a 
filter to eliminate proposals whose projected costs are greater than ben- 
efits (Section III). 

(ii) as an information system organized to answer the question: would 
this action, if taken, contribute to national economic development 
broadly defined? 

(iii) as an information base for evaluating the proposal in terms of its 
impact on regional economies, economic sectors, and economic classes. 
While the bottom line of BCA is a Yes/No answer as to whether a 
proposal's net effect on national economic development is expected to 
be positive, its information base is much broader and potentially useful 
in answering other kinds of questions. 

(iv) as propaganda.? Certain industrial interests habitually present 
preservation issues as pitting the “hard-nosed realities" of economic de- 
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velopment against “soft-headed environmentalist sentiment." BCAs, 
however, often show that aggregate WTP (or WTA, as the case may be) 
for amenities that would be provided by the pro-environment strategy is 
considerable. Not infrequently, the pro-environment alternative passes 
the benefit cost test. Given this situation, the propagandist dissemination 
of benefit cost data serves a useful public purpose. It changes the terms 
of the debate from the misleading binary idea, “‘real benefits versus sen- 
timent," to the more pertinent spectrum focusing on “what kind of ben- 
efits, how much, and for whom?” It cannot hurt to establish the notion 
that commercial interests do not hold a monopoly on economic argu- 
ments. BCA (or for that matter, economic analysis more generally) is not 
inherently hostile to the preservation alternative. 

Nevertheless, preservation of species problems are among those for 
which the impediments to high-quality BCA are greatest. The procedure 
for BCA, once the various alternative strategies have been defined, in- 
volves identifying the physical consequences of each strategy, evaluating 
these consequences economically (i.e., costs and benefits), and calculating 
the net present value of each strategy. Immediately, it can be seen that 
the economic analyst lives rather high on the information food chain. 
He/she functions by ingesting information about base line conditions and 
the consequences of change developed by practitioners of many other 
disciplines, and metabolizing it according to economic principles. When 
information about consequences is highly speculative (as it often is in 
preservation cases) the economist can do little to fill the information gap. 

The basic value concepts, WTP for benefits and WTA for costs, are 
well defined and consistent with the logic of constrained choice. Never- 
theless, measurement difficulties abound in problem situations (such as 
preservation issues) where nonexclusiveness, nonrivalry, and long time 
horizons are characteristic features. Three basic categories of valuation 
methods for dealing with these problems are available.” (1) Where well- 
functioning markets exist and the anticipated changes in quantity are 
small relative to the total quantities in the market, price is an adequate 
value indicator. Where demand and supply functions can be estimated 
from market data, these permit approximation of aggregate WTP and 
WTA even for large-scale quantitative changes. (2) For unpriced goods, 
there may exist closely related goods (complements or substitutes) whose 
markets can be analyzed to reveal information about the value of the 
unpriced good. (3) Hypothetical or experimental markets can be devised 
for unpriced goods and used in survey or experimental contexts to gen- 
erate information on value. 

Each of these methods has its limitations: (1) is inapplicable to many 
environmental goods; (2) is of broader but nevertheless limited appli- 
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cability and requires various analytical assumptions which may introduce 
distortions; (3) is widely applicable, but the most readily implemented 
versions are not strictly immune to strategic manipulations on the part 
of respondents or experimental subjects. Given the present state of the 
art, only the methods of category (3) can be used to estimate option, 
quasi-option, and existence values (see Section II). 

Those experienced in development and use of these various methods 
would claim that each, properly used, generates useful value information. 
On the other hand, each has its limitations and imperfections. Economists 
are not free, however, to manipulate value estimates in order to make 
their (purportedly scientific) conclusions consistent with their personal 
preferences. The relevant theory and methodological principles are suf- 
ficiently well developed to provide the basis for effective criticism. Re- 
searchers in the area are constantly pressured to attempt replication and 
other validation procedures. 

In general, as one progresses from current use values to future (poten- 
tial) use values, option values, and existence values, assessments of con- 
sequences and their economic significance become less reliable. The dif- 
ficulties encountered in valuing a single environmental good are 
compounded when one moves to valuing the contributions of whole 
systems. Systems production concepts such as synergism play havoc with 
the notion of simply adding together the contributions of individual 
components. On the demand side also, recent work suggests that val- 
uation of changes in complex systems cannot, in general, proceed via 
simple summation of the values (or demands) for individual 
components.”’ 

The incidence of costs and benefits is, of course, imperfectly synchro- 
nized. BCA addresses this problem by reducing all benefit and cost entries 
to present value by discounting. This procedure recognizes the scarcity 
of capital and treats the interest rate (i.e., the price for using capital) as 
any other price. The logic of this procedure is impeccable in the context 
of evaluating an investment opportunity generically similar to the general 
run of investment opportunities. It is much less defensible for evaluating 
programs heavily weighted toward providing collective amenities and 
likely to influence many future generations. 

On balance, I believe that BCA is likely to provide information useful 
to the public policy process. The formal procedure of BCA can be helpful 
for its own sake, since its rigorous structure disciplines investigators who 
might not otherwise remember to consider all of the relevant variables 
and their consequences. While BCA will inevitably rely on weakly sub- 
stantiated data (about consequences and economic values) for some cat- 
egories of costs and benefits, its capacity to mislead is minimized in an 
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open, critical environment in which benefit cost documents are exposed 
to professional and public scrutiny. 

These observations lead to two caveats. First, there is good reason to 
be suspicious of any agency which treats BCAs as internal documents, 
shielded from review by public and outside professionals. Such an agency ! 
could make honest mistakes. It could also seek to generate public support 
for programs favored by high-level administrators and those to whom 
they are responsive, on the (unexaminable and therefore potentially false) 
grounds that the favored programs provide a superior balance of benefits 
over costs. Second, inherent deficiencies in the data provide a pragmatic 
reason—in addition to the philosophical reasons mentioned in Section 
III—for objections to the use of the benefit cost criterion as a strict 
decision rule (a ranking device or a filter) in preservation issues. 

Are economists interested in preservation issues best advised to per- 
severe with BCA? Or should they seek some other conceptual framework 
as a basis for generating factual and prescriptive information? One ap- 
proach to preservation issues, dubbed the Resources for the Future (RFF) 
approach, explicitly reserves a central role for BCA. Every attempt 
should be made to measure the full range of preservation benefits, in- 
cluding the relatively speculative economic magnitudes associated with 
option, quasi-option, and existence values. Nevertheless, it seems almost 
certain, to adherents of the RFF approach, that major categories of pres- 
ervation benefits will remain elusive. Any BC calculus will most likely 
underrepresent benefits relative to costs. Therefore, the RFF approach 
combines a requirement for formal and detailed BCA with a presumption 
that the preservation option should be given the benefit of any doubts 
remaining on completion of the BCA. 

This position is not without merit. Still, there are preservationists who 
are offended by any obligation to document in economic terms the ben- 
efits of preservation; and there are some on the other side who are 
concerned that the “benefit of the doubt" clause licenses preservationists 
to put their thumbs on the preservation side of the scales. 


Consequences and Opportunity Costs 


An alternative approach suggested in the writings of the late S. V. Ciriacy- 
Wantrup and currently promoted by Richard Bishop is that of the Safe 
Minimum Standard (SMS). The SMS is defined as the minimum level of 
preservation which ensures survival. While Bishop is eloquent in elabo- 
rating the beneficial consequences of preservation (or the adverse con- 
sequences of failing to ensure the survival of species, habitats, and eco- 
systems), he resists any obligation to estimate benefits empirically. For 
those species not yet screened for commercial use, there is gross uncer- 


97 


Alan Randall 


tainty about the consequences of loss (not mere risk, as the BCA approach 
implies).2? Nevertheless, evidence is abundant that nature in general has 
provided inestimable subsistence, commercial, and amenity services to 
humankind. Continuing processes of exploration, investigation, and re- 
search sometimes reveal new potential uses for species previously thought 
“useless,” and newly understood dependencies of “useful” species and 
valued ecosystems upon species not previously appreciated by humans. 
Bishop would take the incontrovertible evidence that species (in the plu- 
ral) are of high and rising value as a sufficient basis for a presumption 
of positive value for any single species. 

The BCA approach starts each case with a clean slate and painstakingly 
builds, from the ground up, a body of evidence about the benefits and 
costs of preservation. The SMS approach starts with a presumption that 
the maintenance of the SMS for any species is a positive good.?? The 
empirical economic question is “Can we afford it?" or, more technically, 
“How high are the opportunity costs of satisfying the SMS?" The decision 
rule is to maintain the SMS unless the opportunity costs of so doing are 
intolerably high. The burden of proof is assigned to the case against 
maintaining the SMS. 

The SMS approach avoids some of the pitfalls of formal BCA: e.g., 
the treatment of gross uncertainty as mere risk, the false appearance of 
precision in benefit estimation, and the problem of discounting. Its weak- 
ness is that, rather than providing answers, it redefines the question. 
Nevertheless, an appealing argument can be made that “Can we afford 
it?" with a presumption in favor of the SMS, unless the answer is a 
resounding NO, is the proper question. 

Bishop has compiled several case studies of the opportunity costs of 
specific preservation decisions.?! Opportunity costs of preserving the hab- 
itat of the California condor may exceed $3 million per year. The true 
costs may be less than that, however, because much of the income forgone 
is from oil and mineral extraction and these reserves may be worth almost 
as much in the ground as in production. The opportunity costs of pre- 
serving the snail darter were probably about zero at the time of the 
Supreme Court decision, and negative prior to that time (because the 
Tellico Dam was an economically unattractive project anyway).?? Those 
for saving leopard lizard habitat are also quite low, since the known 
habitat is confined to one canyon in Ventura County, California, and the 
opportunity costs of preservation are limited to the value of forgone off- 
road vehicle recreation. 

The vast majority of endangered species live in tropical environments, 
and what would be a tolerable opportunity cost in the context of the 
U.S. economy could well be an immense burden in many impoverished 
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tropical countries. While this may often be a serious concern, Bishop 
reports a counterexample: the opportunity costs of preserving mountain 
gorilla habitat in low-income, tropical Rwanda seem to be tolerably low. 

These various examples show that the opportunity costs of preservation 
are not always large, and when they are small that fact alone serves to 
simplify the decision. Not all preservation decisions are difficult. 

The SMS approach differs from the BCA approach in that it starts 
with a presumption of positive benefits and denies an obligation to doc- 
ument benefits case-by-case. Apart from that, it has much in common 
with the BCA approach. Were the SMS to be treated as a strict decision 
rule, it would be a collective decision rule of the potential Pareto-im- 
provement type. Decisions would be made on the grounds that (pre- 
sumed) benefits exceed costs in the aggregate, with no particular respect 
for individual differences in preferences or exposure to costs. As an in- 
formation system, it offers an argument addressed to societal benefits 
and a documentation of opportunity costs at the aggregate level. This is 
useful information to those concerned with broad societal objectives. 

As propaganda, it is a bold ploy which may or may not pay off. Since 
many will draw attention to costs, the main propaganda function of BCA 
is to document the benefits of preservation, while insisting on a national 
accounting stance. The SMS approach maintains the national accounting 
approach to opportunity costs, but argues that benefits can be presumed 
rather than documented. If this argument is convincing, it has the con- 
siderable propagandistic advantage of shifting the burden of proof to 
opponents of preservation. The risk, however, is that it may fail to 
convince. 


V. PRESERVATION PRIORITIES 


Resource allocation is about establishing priorities in a context of scarcity. 
So, one would hope at the outset that taking preservation of species as 
a resource allocation problem would yield some guidance about pres- 
ervation priorities. The intervening sections of this paper, however, in- 
troduce diverse considerations which tend, on balance, to dampen the 
hope for definitive conclusions about priorities. The “basic facts of the 
situation” are too elusive and the societal choice problems too intractable 
to permit easy answers. 

Nevertheless, some useful things—preliminary to establishing priori- 
ties—can be said. Further, we can say some things about priorities based 
on observations about human preferences and on value-premises about 
legitimacy in collective choice. 
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Some Issues 


Life Forms or Life Processes? As indicated (Section II), preservation 
can be interpreted as meaning the preservation of life forms or of life 
processes, i.e., the capacity for future evolution, speciation, and diver- 
sification. The preservation of some minimal life processes for at least 
several more human generations is surely a goal which would be accorded 
universal agreement. One would expect very broad agreement with the 
goal of preserving some minimal life processes "forever." One would 
expect little support for the idea of absolutely maximizing the capacity 
for future evolution, speciation, and diversification, since this would 
probably be enormously expensive. 

If, as I conjecture, preferences are also focused on specific life forms, 
the options are viewed a little differently. Humans may decide to intervene 
to preserve favored species which appear otherwise doomed to extinction 
even if extinction could be considered part of the natural course of events. 
Maximizing the number of life forms preserved may be somewhat less 
costly than maximizing the scope for life processes, since opportunities 
exist for preserving some life forms independently of their “natural” 
habitats in zoos, botanical gardens, laboratories, and the like. 

One would expect the options to be narrowed a little by these consid- 
erations. The minimal position would involve measures to ensure some 
continuing scope for life processes and protection of some favored life 
forms. The most aggressive feasible preservation strategy would fall short 
of maximizing the scope for life processes and would necessarily accept 
the demise of some species. Any viable strategy would need to recognize 
that positive preferences appear to exist for both preservation of species 
and preservation of the potential for new life forms to evolve. 

Species or Habitats? A related question concerns whether preserva- 
tion efforts should focus on species or habitats. Sometimes, there seems 
to be no choice: the species simply does not respond to known methods 
of propagation in zoos, botanical gardens, or laboratories. Often, how- 
ever, there is a choice, and many opportunities exist to preserve species 
independently of their natural habitats. Such strategies are not appealing 
to those whose preferences are focused on ecosystems and the whole 
environment more than on particular species. Further, many of the amen- 
ity services provided by life forms are much enhanced when they can be 
observed in a more or less “natural” context. Nevertheless, several cat- 
egories of value can be served by preservation in a man-made environ- 
ment. Genetic information would be preserved, generating expected fu- 
ture use values, option values, quasi-option values, and those existence 
values associated with the life form itself (independently of “its place in 
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the natural scheme of things"). The “zoos, gardens, and laboratories 
strategy” is surely a less preferred but also less expensive option, com- 
pared with a natural habitats strategy. It will likely be used in some cases, 
in a world of existential scarcity, at least to iE an incomplete 
“habitats strategy.” 

The species or habitats question, however, i is not directed entirely to 
the "artificial versus natural environments" issue. Assuming a prior 
choice to pursue preservation in natural environments, a question still 
arises of whether to focus attention and effort on the species or the 
habitat. A majority position seemed to emerge within the working group 
that a focus on habitat protection had clear advantages, since it would 
secure many related species as well as the target species, and preserve 
life processes as well as the target life form.?? On the other hand, Richard 
Bishop argues that the species focus has its advantages, too.?^ Species 
serve as indicators of habitat problems. Protecting a species in the wild 
will concomitantly protect its habitat. Some prominent species have 
broader appeal than the more amorphous habitat and thus the species 
approach is a preferred form of pro-preservation propaganda. The sub- 
stantive arguments tend to be mutually canceling and hence inconclusive. 
Therefore, the issue is perhaps one of effectiveness in propaganda: which 
approach has the most public appeal? 

The Possibility of Priorities. Two issues suggest that the very possi- 
bility of setting priorities is itself in question: (1) are the production 
possibilities such that priorities are meaningful, and (2) given that pres- 
ervation is necessarily a collective choice, what is the basis for this choice? 
Having discussed the second issue at length (sections II, III, and IV), I 
limit myself here to a reminder that problems remain. The first issue, 
however, requires discussion at this point. 

The ultimate instrumentalist argument—that every life form must be 
preserved in order to ensure survival of the things people do care about 
and, ultimately, of humanity itself—tends to deny, or at least sharply 
restrict, the possibility of setting priorities. If the loss of one species would 
bring about instant ecocatastrophe, there is no basis for priorities among 
species or habitats; the loss of any ensures the immediate loss of all. If 
the loss of any species initiates processes leading to eventual ecocatas- 
trophe, some choices can be made, by scheduling the disaster so as to 
maximize the net present value of aggregate human benefits between now 
and the end. The chosen strategy would allow the least-valued species 
and associations to go first, while prolonging the existence of the most- 
favored. Criteria for choice would be preference-based and would (given 
the inevitability of disaster in the end) tend to emphasize current raw 
material and amenity values. 
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The hope that humankind can, by choosing carefully, indefinitely pro- 
long a high-quality existence on earth depends on the denial of the ul- 
timate instrumentalist argument in its broadest form. It is true that species 
are interrelated and some species are threatened because their support 
network of associated species has been drastically altered. Nevertheless, 
it seems too easy and too unhelpful to insist that each is essential to the 
survival of all others. The meaningful setting of priorities beyond the 
mere scheduling of inevitable catastrophe requires more information 
about the patterns of dependency. 


Priorities: Some Suggestions 


Assume that it is possible to establish the linkages and patterns of de- 
pendency among species, and that some of the linkages are sufficiently 
weak to remove the possibility that the loss of any one makes inevitable 
the loss of all. On this basis, we can proceed to discuss priorities. We 
need some basis for making collective choices. I would suggest that in- 
dividual valuations be summed to determine aggregate valuations, and 
that we prefer the alternatives whose aggregate value most exceeds its 
opportunity cost. That much is common to both the individualistic and 
potential Pareto-improvement approaches to providing nonrival goods. 
Followers of both approaches would agree as to what should ideally be 
preserved.?* 

At this point, species would be sorted into two groups: (1) those for 
which we know something about aggregate value and (2) those for which 
we have no empirical basis for valuation. 

(1) For the first group, preservation priorities would be set using benefit 
cost logic, but not necessarily on the basis of formal BCA. The idea that 
an aggregate value far in excess of opportunity cost earns a species a 
high place on the priority list would be retained, and attempts to doc- 
ument benefits and costs would be encouraged. However, formalism in 
the use of the benefit cost criterion would be avoided, to avoid the various 
and sundry evils of such an approach: the obligation to document benefits 
regardless of the difficulties; the appearance of more precision than can 
honestly be claimed; and the problems with discounting and the coer- 
civeness of the benefit cost criterion as a societal choice rule. This ap- 
proach to setting priorities is, I believe, a near middle-ground position 
between the RFF and SMS approaches. It reduces the formalism of the 
RFF approach, while using more benefit information than would a strict 
SMS approach. Surely supporters of the SMS would not object to using 
benefit information when it is available; they object, I believe, to the 
obligation to document benefits when such information is neither reliable 
nor inexpensive to obtain. 
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Species likely to fall into the first group include: those which provide 
raw materials for human use; those which provide amenity services for 
human enjoyment; those which have good prospects of eventual recog- 
nition as providers of raw materials; those which are of known or ex- 
pected usefulness in breeding programs to improve commercial varieties 
of plants and animals; and those which fulfill key roles in the ecosystems 
upon which all of the above depend for survival. In principle, no pref- 
erence would be given to particular categories of value (i.e., raw materials 
values would not automatically count for more than amenity values; use 
values would not count for more than option, quasi-option, and existence 
values, except to the extent that the latter are more speculative than the 
former). 

Some of the species in this first group would be assigned high priority 
for preservation “in the wild" and others for preservation in managed 
environments. Those whose known usefulness is in production of raw 
materials in managed environments or in maintenance of the gene pool, 
and those which seem to be losing ground in their natural habitats, would 
be assigned to the managed environments, provided they are known to 
have excellent prospects of surviving there. Those valued for habitat and 
ecosystem services, those which serve key roles in valued ecosystems, and 
those which do not adapt to managed environments would be prime 
candidates for preservation in minimally disturbed habitats. 

(2) Species which do not receive a high priority rating in the first group 
would be reassigned to the second group, which then would include all 
species not already accorded a high priority. Among these, SMS logic 
would play the dominant role in establishing priorities. All species would 
be treated as having a positive but unknown expected value; implicitly, 
all would be treated as equally valuable. Priorities would be set on the 
basis of opportunity costs: preserve that package which includes the most 
species given the cost constraint. This is essentially a triage approach. 

Those which can be preserved relatively inexpensively in managed 
environments are prime candidates for that kind of preservation. For 
preservation in relatively undisturbed habitats, “second group" species 
would score well if their habitat could be cheaply maintained or, alter- 
natively, if preserving an expensive habitat would save an extraordinarily 
large number of life forms. Some species would fall into both subcate- 
gories, qualifying for preservation “for sure" in managed environments 
while getting to take their chances in preserved habitats. 

In both the first and the second priority groups, species and subspecies 
which have many close relatives may rank a little lower than those which 
do not, for two reasons. First, closely related life forms may serve as 
substitutes in providing the beneficial services attributed to the threatened 
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species. Second, assuming continued advances in genetics, the possibilities 
are more promising for developing adequate substitutes for such life forms 
through genetic engineering and artificial selection. 

This scheme for establishing priorities does not address the question 
of the cut-off point: at what level of total costs can no further commit- 
ments to preservation be made? For reasons elaborated in earlier sections, 
it seems to me that there is no method for establishing the “right” level 
of collective expenditure on preservation which is both empirically tract- 
able and satisfactory from the perspective of legitimacy in collective 
choice. 


VI. CONCLUSIONS 


Preservation of species has been treated as a resource allocation problem. 
Such an approach required, first, consideration of the logic of individual 
choice. Then, normative theories of societal choice were considered, since 
there is limited scope for effective preservation decisions at the individual 
level. I reached inconclusive results in the search for normative societal 
choice rules, after examining benefit cost analysis and the safe minimum 
standard approach as information frameworks in the context of pres- 
ervation decisions. Finally, I offered some suggestions about preservation 
priorities. Some key points emerge. 


On the Normative Economics of Societal Choice 


(1) Individual preferences carry considerable normative weight. Indi- 
vidual choices, being influenced by preferences but also by information, 
endowments, and the existence and completeness of markets, have some- 
what less normative import. The transition from individual to societal 
choice presents major, and perhaps insoluble, normative problems. 

(2) Economics, which focuses upon, but also beyond, commercial and 
market behaviors, is not inherently hostile to preservation objectives. 

(3) Economics, as an empirical discipline, lives near the top of the 
information food chain. While it is capable of generating elegant (if 
perhaps not universally acceptable) frameworks for setting priorities, 
empirical implementation requires enormous amounts of information 
about the physical and biological consequences of decisions, much of it 
currently unavailable. 


On Benefit Cost Analysis and Its Alternatives 


(4) The benefit cost criterion is directly derived from a theory of gov- 
ernment. It implements the potential Pareto-improvement criterion which 
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is itself one specific utilitarian answer to the question of legitimacy in 
government. 

(5) The benefit cost criterion, viewed as a strict decision rule, would 
be unacceptable to philosophical individualists and adherents of public 
interest theories of government. Individualists object to its lack of concern 
about nonconsensual and uncompensated losses to some individuals 
while it permits even larger aggregate gains for others. Public interest 
theorists object to its value system, which (i) aggregates individual val- 
uations and thus implicitly accepts the existing distribution of endow- 
ments and (ii) implicitly denies any formulation of the public interest 
beyond the algebraic summation of private interests. 

(6) Benefit cost analysis (BCA) may nevertheless serve a useful purpose 
in providing information for the public decision process. 

(7) BCA includes all sources of benefits and costs which are consistent 
with viewing the preservation of species as a resource allocation problem. 
Included among benefits are raw materials and amenity uses (present and 
future), option and quasi-option values, and existence values that may 
arise from various altruistic motives. 

(8) BCA is not inherently hostile to preservation objectives. 

(9) Applications of BCA are impeded by inadequacies in information, 
both about the workings of the physical and biological world and about 
individual and aggregate valuations of possible outcomes of decisions. 
These impediments are especially severe in the application of BCA to 
preservation issues. 

(10) A survey of the literature reveals two kinds of economic infor- 
mation systems about preservation: the RFF approach based on BCA 
with the benefit of the doubt (in the absence of complete information) 
accorded to the preservation alternative; and the SMS approach, which 
starts with a presumption that preservation is beneficial in every case and 
focuses on the opportunity costs of preservation. 

(11) If executive agencies were formally to use BCA or the SMS ap- 
proach in decision-making, the decision process would be well served by 
procedures that routinely open these information systems to public and 
professional scrutiny. 


On Preservation Priorities 


(12) There are some inherent conflicts between preservation of life 
forms and life processes. A coherent set of preservation objectives would 
address both aspects of preservation. 

(13) Preservation of species in managed environments (zoos, botanical 
gardens, laboratories, etc.) may provide some, but seldom all, of the 
services provided by preservation in the "natural" habitat. Nevertheless, 
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the uses of artificial environments should not be overlooked. They may 
permit preservation of some species which would otherwise be lost, in 
at least two situations: (i) where preservation in the “natural” habitat is 
prohibitively costly, and (ii) where the species appears destined for ex- 
tinction even though its habitat is not threatened. 

(14) The setting of meaningful priorities is undermined by the argument 
that, since everything in the natural environment depends on everything 
else, failure to preserve each and every species will inevitably result in 
ecocatastrophe. If biological science can refute that argument and replace 
it with a more detailed but less sweeping understanding of interdepend- 
ency, then it should be possible to set realistic preservation priorities. 

(15) Drawing on the RFF and SMS approaches, a scheme for preser- 
vation priorities can be outlined. But this scheme, while it can suggest 
how a total “preservation budget" could be allocated, cannot tell us how 
much of society's resources should be devoted to preservation in the 
aggregate. 


NOTES 


1. The chapters in this volume by Regan, Sober, and Callicott deal with some 
of these viewpoints. 

2. The case that choosing reflects learning processes, both conscious and un- 
conscious, is stated vigorously by George J. Stigler and Gary S. Becker, in 
“De Gustibus Non Est Disputandum," American Economic Review 67 
(1977): 76-90. 

3. Compare Donald Regan's notion of “changeable preferences," this 
volume. 

4. Ibid. For a viewpoint opposing Regan's, consider that of John R. Commons: 
"(The individual's] scheme of apportioning resources is his plan of life. It is 
his scheme of both economy and ethics." Legal Foundations of Capitalism 
(Madison: University of Wisconsin Press, 1959), [th 2/5 

5. Alan Randall, “The Problem of Market Failure," Natural Resources Journal 
23 (1983): 131-48. l 

6. There is a considerable literature expanding on this perspective. One good 
review is G. Rausser, E. Lichtenberg, and R. Lattimore, “Developments in 
Theory and Empirical Application of Endogenous Government Behavior,” 
in New Directions in Economic Modeling and Forecasting in U.S. Agricul- 
ture, edited by G. Rausser (Amsterdam: North Holland, 1982). 

7. See D. Brookshire, A. Randall, and J. Stoll, “Valuing Increments and Dec- 
rements in Natural Resource Service Flows," American Journal of Agricul- 
tural Economics 62 (1980): 748-88; and A. Randall and J. Stoll, *Consumer's 
Surplus in Commodity Space," American Economic Review 70 (1980): 449- 
55, for definitions of the value measures, theoretical justification for their 
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use, and a discussion of their relationship with other value measures such 
as price and consumer’s surplus. 


. See Richard C. Bishop, “Option Value: An Exposition and Extension,” Land 


Economics 58 (1982): 1-5; and Daniel A. Graham, “Cost Benefit Analysis 
Under Uncertainty," American Economic Review 71 (1981): 715-25. 


. K. J. Arrow and A. C. Fisher, Environmental Preservation, Uncertainty, 


and Irreversibility,’ Quarterly Journal of Economics 55 (1974): 313-19. 
These points are more completely developed in A. Randall and J. Stoll, 
"Existence Value in a Total Valuation Framework," in Managing Air Quality 
and Visual Resources at National Parks and Wilderness Areas, edited by 
R. D. Rowe and L. G. Chesnut (Boulder, Colo.: Westview Press, 1983), pp. 
265-74. 

Compare the position of J. V. Krutilla, “Conservation Reconsidered,” Amer- 
ican Economic Review 57 (1967): 777-86. 

Regan, this volume. 

Slobodkin, Vermeij, and Norton, in this volume, discuss some of what is 
known. 

See the chapter by Geerat Vermeij, this volume. 

For a more detailed discussion of this point, see Norton's discussion of the 
“contributory value" of species, this volume, Chapter 5. 

James M. Buchanan, Freedom in Constitutional Contract (College Station: 
Texas A and M University Press, 1977). 

It is recognized that Pareto-safety protects the status quo and is just only to 
the extent that the status quo itself is just. Thus, Buchanan in Freedom in 
Constitutional Contract has explored a two-stage constitutional-contractar- 
ian process which employs a Rawlsian mechanism (see John Rawls, A Theory 
of Justice, Cambridge: Harvard University Press, 1971) at the first stage and 
Pareto-safety in the second stage. 

See, e.g., T. N. Tideman and G. Tullock, “A New and Superior Process for 
Making Public Choices," Journal of Political Economy 84 (1976): 1145-59; 
and T. E. Groves and J. Ledyard, Optimal Allocation of Public Goods: A 
Solution to the Free-Rider Problem," Econometrica 45 (1977): 783-809. 
Here, the conflict between public interest theorists and individualists comes 
to a head. Individualists are reluctant to attribute any moral force to the 
outcomes of majority decisions, since they tend to view majorities as merely 
successful coalitions of individuals imposing their will on losing coalitions. 
K. R. Arrow has denied the possibility of a unique and logically satisfactory 
social decision rule which satisfied a minimal set of democratic precepts. See 
his Social Choice and Individual Values (New York: Wiley, 1951). There 
has been much debate as to whether the social welfare function is or is not 
conceptually equivalent to the kind of decision rule Arrow analyzed. But, 
suffice it to say that the burden of proof seems to have shifted to the sup- 
porters of the social welfare function concept. 

While the potential Pareto-improvement is a utilitarian criterion, it is merely 
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one of several solutions in the utilitarian tradition to the problem of collective 
choice. 

See Randall and Stoll, *Consumer's Surplus"; Brookshire, Randall, and Stoll, 
“Valuing Increments”; and E. J. Mishan, Cost Benefit Analysis (London: 
George Allen and Unwin, 1971 and 1976). 

Occasionally, one encounters the claim that benefit cost analysis, being 
merely an interloper from the arena of private and corporate decision-mak- 
ing, has no proper place in (or is strictly irrelevant to) public decision-making. 
See Mark Sagoff, “Economic Theory and Economic Law,” Michigan Law 
Review 79 (1981): 1393-1419. As the preceding discussion has made clear, 
the benefit cost criterion emerges from one version of the utilitarian approach 
to the “legitimacy of authority” question. There can be no question that the 
benefit cost criterion is a solution to the problem of collective choice; the 
question is whether it is a good solution. 

See Federal Register 46:33 (February 19, 1981): 13193. 

The dictionary definition of propaganda is “material intended to persuade." 
The term propaganda does not directly address the quality or veracity of 
such information. My point is that accurate information may serve as prop- 
aganda. It may well be the best kind, since it is much harder for opponents 
to refute or deny. 

There are many useful discussions of these methods. See, e.g., A. Myrick 
Freeman III, The Benefits of Environmental Improvement: Theory and Prac- 
tice (Baltimore: Johns Hopkins University Press, 1979), the "Symposium on 
Environmental Management: The Policy Perspective," Natural Resources 
Journal 23 (1983), and G. L. Peterson and A. Randall, eds., Tbe Valuation 
of Wildlife Benefits (Boulder, Colo.: Westview Press, 1984). 

John P. Hoehn and A. Randall, “Aggregation and Disaggregation of Program 
Benefits in a Complex Policy Environment," presented to annual conference, 
American Agricultural Economics Association, Logan, Utah, August 1-3, 
1982, and abstracted in American Journal of Agricultural Economics 64 
(1982): 31079. 

Richard Bishop coined that label to characterize the approach of John Kru- 
tilla, V. Kerry Smith, and Anthony Fisher (all of whom are or have been 
associated with Resources for the Future, Inc., Washington, D.C.) and others 
who have similar perspectives. See his “Endangered Species and Uncertainty: 
The Economics of a Safe Minimum Standard," American Journal of Agri- 
cultural Economics 60 (1978): 10-18. 

The concept of risk assumes that enough is known to permit specification 
of a pay-off matrix with probabilities assigned to each cell. Uncertainty is 
relevant when the available information is inadequate to support that kind 
of analysis. 

Bishop, “Endangered Species and Uncertainty,” obtains this result with a 
game theoretic model. The SMS is the “modified minimax” solution. 
Richard Bishop, "Endangered Species: An Economic Perspective," Trans- 
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actions of the 45th North American Wildlife and Natural Resources Con- 
ference (1980): 208-18. 


. See, also, A. Randall, Resource Economics (Columbus, Ohio: Grid Publish- 


ing, 1981), chap. 18. 
See Leitzell’s chapter and Norton’s Epilogue, this volume. 


The two approaches diverge, of course, when the focus turns to individual 
protections. The individualistic approach would seek unanimous approval 
of the preferred program via optimal taxes determined with incentive-com- 
patible mechanisms. The potential Pareto-improvement approach would tol- 
erate uncompensated losses for some, so long as they were algebraically 
offset by gains to others. 
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On the Inherent Danger of 


Undervaluing Species 


BRYAN G. NORTON 


I. INTRODUCTION 


Many preservationists have assumed that the question they should ad- 
dress in attempting to affect policy is: How should one place an economic 
or utilitarian value on a particular species?! My purpose here is to ask 
and begin to answer a related but different question: What is the utili- 
tarian value of a species, independent of its individual or populational 
characteristics? The reformulation is significant. The first question em- 
phasizes actual or potential commercial and other values which can be 
assigned to some particular target species. It is answered by reference to 
the populational characteristics of the species and/or to the physiological, 
chemical, or ecological properties of its members. 

My question is more general. Are there reasons for saying that, in 
comparing a world with n species and another with the same 7 species 
plus one more, the latter world is preferable from a purely human per- 
spective? Answers to the more usual question, of course, provide instances 
of human uses of other species which may, in a sense, underlie and 
constitute the value of species in general. But the proposed question 
encourages its asker to extrapolate beyond known and demonstrable 
values of particular species. 

The question does not imply that all species have equal utilitarian value. 
The particular characteristics of specific species may well increase their 
value or the probability that they will prove useful. The point of the 
question is to ascertain the degree, if any, to which each and every species 
has a value, independent of those special characteristics which give it 
particular uses and potentials. 

Many species preservationists are uneasy with any purely utilitarian 
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approach to assigning values to species. At least a part of that uneasiness 
originates in the narrowness of the standard approach to assigning values 
to particular species. That approach presupposes that each species must 
“justify itself" in purely human and economic terms. The burden of proof 
lies on the preservationist to find or create values for a species or else 
regard it as valueless. This uneasiness motivated David Ehrenfeld's ar- 
gument that natural objects should be treated as ‘“‘non-resources.”’ 


Nature . . . is seen as a "gigantic toolshed,” and this is an accurate 
metaphor because it implies that everything that is not a tool or a 
raw material is probably refuse. This attitude, nearly universal in 
our time, creates a terrible dilemma for the conservationists or for 
anyone who believes of Nature as Goethe did, that “each of her 
creations had its own being, each represents a special concept, yet 
together they are one." The difficulty is that the humanistic world 
accepts the conservation of Nature only piecemeal and at a price. 
There must be a logical, practical reason for saving each and every 
part of the natural world that we wish to preserve. And the dilemma 
arises on the.increasingly frequent occasions when we encounter a 
threatened part of Nature but can find no rational reason for keeping 
it.? 


While I do not here intend to deny the existence of values not tied to 
human utilities? I will argue that one need not advocate intrinsic value 
for nature in order to avoid the “conservationist’s dilemma" whereby a 
species must be seen either as commercially useful or as useless. By 
demonstrating that natural diversity, in and of itself, has utilitarian value, 
I will show that each and every species has prima facie utilitarian value 
which does not depend upon discovering some economic or industrial 
use for it. Thus one can avoid the undervaluing of species attendant upon 
*piecemeal" justifications, without transcending the realm of human util- 
ities. The effect will be to shift the burden of proof in controversies 
between developmental and preservationist perspectives. If each species 
is valuable, a presumption exists against endangering any. Further, the 
value of each species is considerable, since we face the danger of a re- 
duction in biological diversity, unprecedented in rapidity if not in scope, 
over the next few decades. 


II. THE CONCEPT or DIVERSITY AND 
SpECIES PRESERVATION 


Species diversity is necessary, but not sufficient, for complexity. Com- 
plexity implies numerous interactions of various kinds. A diverse natural 
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ecosystem will also be relatively complex, as diverse elements can co- 
exist only if complex mechanisms have evolved to regulate those inter- 
actions. (Zoos are diverse without being complex; organization is im- 
posed on artificial ecosystems by the application of energy and infor- 
mation from outside them.) Since diversity in nature presupposes a degree 
of complexity and greater diversity implies greater complexity, I follow 
most researchers in using “‘diversity”.to imply significant degrees of com- 
plexity as well. 

Considerable controversy has arisen on this point. Some researchers 
believe that mere species counts, if not corrected for evenness (relative 
abundances), are not a useful indicator of complexity and that complexity 
is the ecologically significant characteristic. This indeterminacy has led 
Stuart Hurlbert to declare species diversity a *nonconcept" and to ad- 
vocate its replacement by a cluster of mathematical measures.? Fortu- 
nately, this controversy can be avoided in the present context, as species 
counts (species "richness" in Hurlbert's terminology) will prove to be 
the relevant characteristic for our purposes. 

R. H. Whittaker and Robert MacArthur have distinguished three gen- 
eral types of diversity.é Within-habitat diversity refers to the number of 
species and to the number and complexity of interactions within an 
ecosystem. It presupposes (more or less artificially) that nature can be 
compartmentalized into systems which can be isolated from external 
interactions. Between-habitat diversity refers to the degree of dissimilarity 
between these closed systems. Thus, while species counts may be a rea- 
sonable measure of within-habitat diversity (especially if they are cor- 
rected for evenness), they are inapplicable to between-habitat diversity.’ 
The latter concept must measure and compare dissimilarities in the types 
of species, the mix of species, and the types of interactions between them, 
as these exist in different systems. Total diversity refers to the variety of 
species existing in a geographical area. Because this concept need not 
presuppose sharp boundaries between ecosystems and, consequently, 
need not measure the types and complexity of interactions between spe- 
cies, species counts provide an adequate measure of it.5 Further, geo- 
graphical boundaries can be set arbitrarily, on the basis of political 
boundaries or of gross geological features, and do not require knowledge 
of energy flows and species interrelationships as does the determination 
of ecosystem boundaries. Total diversity is, then, a function of the other 
two types of diversity in an area, but it is definitionally independent of 
them. 

Besides being easily measured and avoiding presuppositions about eco- 
system boundaries, total diversity focuses on extirpation of species from 
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an entire area rather than from particular systems. The extirpation of a 
species from a particular ecosystem need not be cause for alarm—it may 
be due only to a natural successional change in that system and involve 
a perfectly natural shift in species composition. Such extirpations usually 
indicate no problem as long as there are other populations of that species 
in the geographic locale.? The species remains available for colonization 
back into the area if some disturbance returns the system to an earlier 
stage of succession, making that species again a viable and appropriate 
part of that system.’ But if a species disappears from more and more 
systems in an area, this trend indicates a loss of diversity and may justify 
concern regarding that species. 

Local extinctions (from single habitats or systems) may not be grounds 
for concern. Yet it would be unfortunate if policies were set only to avoid 
global extinctions. Concern for global extinction alone can lead to the 
following reasoning: “It is expensive and/or inconvenient to protect the 
remaining populations of grizzly bears in the forty-eight states. Since 
larger populations exist in Alaska and Canada, we may as well concen- 
trate our efforts on preserving those." This reasoning is very shortsighted. 
Besides providing the best possible insurance against an unavoidable 
calamity (such as an epidemic of a fatal disease in the large population), 
isolated populations keep the gene pool of the species diverse and flexible. 
The species is better prepared to react to changing environmental pres- 
sures and, in the very long run, is in much better position to undergo 
further speciation. Concern for total diversity, which measures species 
persistence in areas, continents, and the world as a whole thus provides 
the proper focus: the elimination of a species from its historical range is 
reason for concern. 

For these reasons, I suggest that total diversity is the concept of proper 
concern for species preservationists.!! Each species in an area can be 
viewed as a unit of total diversity. Not surprisingly, then, advocates of 
protecting species from extinction naturally fall into discussions of total 
diversity. Thus Aldo Leopold remarks that “to keep every cog and wheel 
is the first precaution of intelligent tinkering."!? Likewise, in his chapter 
on “The Conservation of Variety," Charles S. Elton, often cited as the 
first to advocate conservation measures based upon the diversity/stability 
hypothesis, employs examples which strongly indicate an interest in total, 
not within-habitat, diversity. His references to the advantages of species 
variety as embodied in a patchwork environment composed of mixed 
fields, hedgerows, and roadside verges clearly indicate concern for total 
diversity.? 
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III. DIVERSITY AS SELF-AUGMENTING 


I now pose the central question of this paper: What human, utilitarian 
values are served by any species viewed as a unit of area-wide total 
diversity? Five arguments to be developed below establish, by increments, 
the considerable value of biological diversity and, in turn, of the specific 
species which constitute it. All five utilize one or the other of two premises 
derived from theoretical ecology: diversity augments diversity, and dim- 
inutions of diversity cause further such diminutions. That is, diversity is 
self-augmenting, and (barring serious disturbances) there is a positive 
diversity spiral—every increase in diversity provides opportunities and 
encouragement for further increases. Likewise, every loss in diversity 
causes further losses. Severe natural or human-caused habitat and eco- 
system disturbances can generate a downward spiral in diversity. This, 
too, is a self-augmenting and accelerating process which is very difficult 
to reverse. 

Let me first explain briefly how and why these principles are true. 
Diversity augments diversity both in ecological time through invasion 
and colonization and in evolutionary time through competitive pressures, 
co-adaptation, and natural selection. Since the former process contributes 
to the latter, it will be useful to begin with it. 


Ecological Time 


Our concern is with how total diversity protects and encourages total 
diversity. However, since an area's total diversity is a product of its 
within-habitat and between-habitat diversity, all three concepts are in- 
volved in an explanation of the relevant processes. Although traditional, 
strong theories of ecological succession have been for some time in ill 
favor among most ecologists,!^ it is still agreed that, following a dis- 
turbance, predictable patterns govern invasion and colonization by plants 
and animals of the disturbed area. Opportunist species, which are well 
suited to colonize spaces opened by disturbances, are usually not good 
competitors in the long run. So, it can be expected that species with fast 
growth rates, short life spans, and high dispersal rates will provide the 
dominant structure immediately after a disturbance. Later, long-lived 
plants which divert energy from propagation for the development of 
biomass will predominate. The picture which emerges from this minimal 
theory of succession is of a patchy landscape—competition will often be 
affected by random factors of dispersal, disturbances of varied magni- 
tudes will continue, and the result will be a harlequin environment varying 
in species make-up across space and time.!? The vegetational structure 
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of the community will, in turn, determine which animal species are likely 
to exist and dominate in various patches. 

Species will colonize disturbed areas and compete for niche space with 
species already present and with other invaders. Total diversity in such 
a mosaic of habitats and micro-habitats is likely to be quite high,!6 even 
though species may be subject to frequent local extirpations. Simon Levin 
describes these processes illuminatingly: 


. . . movement between patches is generally thought of as having a 
homogenizing effect, but this need not be the case. Fugitive strategies 
maintain species in the community through spatio-temporal patterns 
which may initiate, aggravate, and capitalize upon phase differences. 
The fugitive is doomed locally, but survives globally by a balance 
between dispersal ability and competitive or escape ability. It is only 
a slight extension of this notion to replace direct dispersal from patch 
to patch by indirect (and delayed) dispersal. ... When this gener- 
alization is made, the fugitive becomes the rule rather than the ex- 
ception, since most species are, to some degree, locally ephemeral.!” 


An area's total diversity is constituted by and at the same time maintains 
and increases this mosaic of community structure, because the availability 
of seeds, propagules, and migrating animals is an essential part of eco- 
system development. 

It is impossible to overemphasize the importance of a large and diverse 
pool of species available to colonize open spaces for the development of 
community structure. These effects are not limited to early stages of 
succession. Martin Cody, noticing great variation in between-habitat 
diversity in cross-continent comparisons of otherwise similar areas, spec- 
ulated that an important factor was "the relative accessibility of each 
habitat to a species pool of more or less appropriate colonists from 
elsewhere on the continent.’’!8 Cody found that approximately 50 percent 
of the variation in between-habitat diversity was explained by differences 
in accessibility.!? 

Thus, the total diversity of an area provides the pool of competitors 
for niches in developing ecosystems. The larger this pool, the more likely 
it is that the system will evolve into a complex, highly interrelated system. 
And complex, highly interrelated systems provide more niche opportu- 
nities for new species. Over time, interspecific dependencies, both of 
predation and mutualism, will evolve. Further, interspecific competition 
often aids in avoiding competitive exclusion, as predators concentrate on 
the competitively advantaged species on any given trophic level. Thus, 
total diversity plays a key role in the development of ecosystem structure 
through ecological time. That structure, in turn, provides opportunities 
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for more species to survive and thereby increases total diversity further. 
Therefore diversity augments diversity in a continuing upward spiral. 


Evolutionary Time 


These same processes explain, indirectly, how diversity is also self-aug- 
menting in evolutionary time. R. H. Whittaker describes the general 
process as follows: 


Consider . . . the niche space for a group of organisms in a com- 
munity. Along each axis of that space the number of species tends 
to increase in evolutionary time as additional species enter the com- 
munity, fit themselves in between other species along the axis, and 
increase the packing of species along axes. Species can also be added 
as specialists on marginal resources, and they can be added by the 
evolution of new resource gradients and species adapted to utilizing 
them. Thus the evolution of modern flowering plants in the Tropics 
has made available new resources of nectar and fruits, and bird 
species have evolved that rely on these. Considered for a given group 
of organisms, diversity increases through evolutionary time by the 
“lengthening” of niche axes and the packing of more species with 
narrower niches along niche axes, and by the addition of new axes— 
by the “expansion” and complication of the niche space. 

Consider next two interacting groups of organisms, such as plants 
and grazing animals. The greater the diversity of plant species, the 
greater the variety of resources for the grazers. . . . But the influence 
works in the opposite direction also. The grazing animals may in- 
crease diversity of the plant community by preventing any plant 
species from becoming too strongly dominant. ... Furthermore, a 
species that controls the population of another species is an impor- 
tant part of the latter's niche. Increased numbers of grazing species 
may imply increased numbers of niches distinguished by these as 
population controls, for the grazed species. Interacting groups of 
species can thus each facilitate the other's increase in diversity. We 
should expect the same effect between predators and animal prey, 
and between plants and symbiotic fungi. 

We can thus say that diversity begets diversity. Species diversity 
is a self-augmenting evolutionary phenomenon; evolution of diver- 
sity makes possible further evolution of diversity.2° 


It is important to note that, in Whittaker's description, the entire proc- 
ess gains its initial and ongoing impetus ‘‘as additional species enter the 
community." Area-wide, total diversity is, then, a prerequisite for this 
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process. Greater degrees of total diversity will intensify and accelerate 
the process. 

Diminutions in diversity affect the spiral in reverse. Losses in diversity 
beget further losses and the upward diversity spiral will be slowed and 
eventually reversed if natural and/or human-caused disturbances are se- 
vere and continued. 

If a species goes extinct, other species which interact with it and depend 
upon it are, in turn, threatened. Peter Raven has asserted that, for every 
plant species which becomes extinct, fifteen animal species can be ex- 
pected to follow.?! In general, species which have evolved exclusive re- 
lationships, feeding or otherwise, with other species are more likely to 
suffer extinction, because their inherent probability of extinction is in- 
creased by the likelihood of the species on which they depend becoming 
extinct." Even species which have no exclusive dependencies derive 
greater risk from the importance of any relationships they do have. Thus 
systems characterized by high degrees of complexity, interdependence 
among species, and large numbers of specialized species—those with the 
most biological diversity—are precisely those which suffer most from 
disturbances sufficient to extirpate one or more species from them. The 
simplification of systems relaxes the pressures of natural selection on 
remaining species, lessening the need to develop specializations, so the 
reversal of the diversity spiral operates in evolutionary as well as eco- 
logical time. 

These related theories provide the basis for five arguments for the 
protection of biological diversity. 


IV. THE CONTRIBUTORY VALUE or SPECIES 


Argument 1 


That diversity produces diversity does not, of course, imply that diversity 
is valuable. To show that, one must show that diversity is preferable to 
simplicity—the central issue in species preservation. Here the familiar 
species-by-species accounts of the value of species become relevant. Given 
the unquestioned presumption that some as yet unidentified and/or unex- 
amined species will prove useful in the future, increments in diversity 
increase the likelihood of utilitarian benefits to man. If diversity contrib- 
utes to diversity and if it can be assumed that some significant subset of 
any random collection of species will prove useful to humans, then all 
species can be assumed to be of some value, direct or indirect. Even 
species that have been unsuccessfully examined for human uses are still 
useful, because they contribute to increases in diversity which, in turn, 
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contribute to the generation of more species. Some of those species will 
turn out to be useful to humans and the species that were of no direct 
use will prove useful indirectly. 

Even species that fail in the competition for niche space in a particular 
ecosystem have made an important contribution to the structure of that 
system. By intensifying the competition for niche space, they have ex- 
ercised adaptational pressure on their superior competitors, caused fur- 
ther specializations, and developed more tightly packed and more highly 
integrated species relationships. Consequently, even the losers in such 
competitions are important, and ecosystem development and total di- 
versity are served, both directly and indirectly, by the continued existence 
of a species in an area. 


Argument 2 


A second, similar argument for protecting species emerges from the claim 
that diminutions in diversity beget further diminutions. If a “useless” 
species is lost from an area, other species that depend upon it will, 
likewise, be lost. Scientific understanding of ecosystems is too limited 
even to begin to list interdependencies among species, so it is impossible 
to predict which species will be included in the cascading effect of ex- 
tinctions resulting from an initial extinction. Any decision to extinguish . 
a species or to allow one to go extinct moves toward a policy that places 
higher priority on economic efficiency and development than on pro- 
tecting biological diversity. Such a policy accelerates a spiraling course 
toward a less complex and diverse biological world. Since species exist 
in interrelated systems which have taken aeons to evolve by processes 
humans are unable to duplicate, the choice to extirpate a species from 
those systems inevitably weakens them. 

To see this, it is useful to distinguish what might be called first- TM 
dependencies from higher-order dependencies of species. Species a has a 
first-order dependency upon species b if b’s extirpation immediately re- 
moves an element of a’s environment essential to its survival. Even if 
(contrary to fact) one knew all the first-order dependency relationships 
within an ecosystem and could use this information to compute the other 
species losses caused by an extirpation, there would remain the further, 
higher-order dependencies about which ecologists know next to nothing. 
These are often very subtle, involving small changes in the habitats of 
other species that make the environment slightly less suitable and begin 
a slow deterioration in its population. Often, these relationships will be 
complex. For example, the population of one species may be reduced 
because extirpation of another lessens but does not eliminate its food 
supply. But a third species may have a first-order dependency upon the 
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species with diminished population to such an extent that it cannot be 
supported at all by the smaller population. Or, the diminished population 
might be lost years later because it has become more susceptible to ran- 
dom environmental fluctuations. The full effects of extinctions, especially 
multiple ones, may not be felt for centuries.?? Ecologists cannot delineate 
all of these relationships and cannot provide economists with the infor- 
mation necessary to compute the economic effects of a species loss. A 
computation of the true value of a species to the human race, over an 
unlimited time frame, must include all the event's unpredictable ramifi- 
cations—a task to which neither ecologists nor economists are equal. But 
it is possible to infer that the value is extremely large. A decision to limit 
value computations to brief time frames, such as thirty years, is to sacrifice 
the future options of the human race to short-term economic gain. 

Because species exist in ecosystems too complex for current human 
understanding, the loss of a species is accurately viewed as a first step in 
a process of ecosystem simplification. Viewed in this manner, it is more 
likely that the gravity of the losses will be recognized, even if it is im- 
possible to place dollar figures on them. 

The first two arguments establish that the prima facie value of a species 
is significant. When higher-order dependencies of other species on extin- 
guished ones are taken into account, it becomes almost certain that some 
species eventually lost in the processes begun by the extinction of just 
one species will prove to be of substantial worth to humans. 


V. THE MAGNITUDE OF THE DOWNWARD SPIRAL 
AND ZERO-INFINITY DILEMMAS 


It is possible that skeptics might respond that, while some useful species 
are lost as a direct or indirect result of an extinction, there are so many 
species and we have so little research time to examine them that losing 
or saving a few more useful ones is not very significant.2* The skeptic 
might say that the protection of a species is only a beneficent act.” It is 
generally believed that the obligation to be beneficent (as in giving to the 
poor) is weaker than the obligation not to harm someone. Where there 
is a wealth of species, the protection of one might be considered merely 
an act of beneficence—the obligation to provide more of a good thing 
to future individuals who will already be well blessed. This weaker form 
of obligation might be thought to be overridden easily by matters of 
convenience and short-term economic gain. That a great deal of diversity 
is essential, in the long run, for human health and well-being does not, 
in this view, entail that diversity must be maximized. The obligation to 
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protect a considerable amount of diversity would be seen as much 
stronger than the obligation to protect each and every species. 

A first response to this skeptical objection is that it seems insensitive 
to the cascading effect of species losses—one is virtually never discussing 
the loss of just one species. The loss of a species represents the beginning 
of a trend. 

Note that the skeptical objection carries differential weight, depending 
upon how one views the present situation. If biological diversity remained 
in an upward spiral, then the loss of a species would merely slow the 
acceleration of the spiral and the obligation to preserve a species could 
be considered an obligation of mere beneficence, rather than the stronger 
obligation to avoid harming future individuals. The skeptical objection 
rests upon an empirical assumption that the biological world is, in fact, 
still increasing in diversity. But this empirical assertion is false. The cur- 
rent rate of extinction is already far in excess of the historical rate of 
speciation.2ó The loss of a species now is not merely a slowing of the 
spiral, as it would have been a few centuries ago. 

Further, the accelerating nature of the downward spiral implies that 
every species loss is more important than the one before. Norman Myers 
estimates that the extinction rate is accelerating as follows: there was 
only one extinction per 1000 years even during the elimination of the 
dinosaurs.?7 Since man has exerted a force upon extinction rates begin- 
ning about 50,000 years ago, these rates have increased dramatically.2? 
Anthropogenic species extinctions from 1600 A.D. to 1900 A.D. prob- 
ably totaled about 75 species.?? But this rate has increased alarmingly. 
For much of this century, the rate was one human-caused extinction per 
year, but since 1960 it has skyrocketed; estimates range from 1000 species 
lost per year to even higher figures.?? If, as many experts have predicted, 
1 million species will be extinguished in the final quarter of this century, 
this would represent an average of 40,000 lost per year?! This figure 
would be much lower currently, but would be expected to grow to a rate 
where one species is lost each hour.?? While these figures are not based 
upon precise data, the rate is unquestionably accelerating and any rate 
in this range would be unprecedented in the known history of the planet.?? 
Speciation rates vary according to species and according to time, but are 
certainly much lower than current and projected extinction rates.?^ A 
downward spiral in biological diversity has most certainly begun and it 
is accelerating at an awesome rate. It is these alarming figures which have 
led to projections that as many as one-fourth of the currently extant 
species will be lost by the year 2000.35 

Biotic communities all over the world are becoming progressively im- 
poverished, even when local extirpations do not involve worldwide ex- 
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tinctions. Reintroductions of rare species into their historical ranges al- 
most never work and, when they do, are extremely costly26 As we 
approach the twenty-first century, many species which are not actually 
extinct will have such limited ranges that their susceptibility to extinction 
will be very great. And, even when strong populations remain in a vastly 
truncated range, the benefits of living in a more diverse area are lost to 
humans in the areas where the species has been extirpated. As frightening 
as are the current and projected rates of worldwide extinctions (dimi- 
nutions of diversity worldwide computed over evolutionary time), the 
rates of local habitat destruction and ecosystem simplification (diminu- 
tions of diversity in localities computed across ecological time) are even 
more so. This skeptical objection and the response to it therefore set the 
stage for another argument for protecting species. 


Argument 3 


A third argument emphasizes that humans, because they exist at the end 
of various food chains and depend upon other species in many, not always 
well understood, ways, are especially vulnerable to threats to their own 
existence. [ncreases in the global rate of extinctions increase the vulner- 
ability of the human species to extinction. 

Paul and Anne Ehrlich preface their book Extinction with a parable 
called “The Rivet Poppers.” A person entering an airplane for a flight 
notices a workman prying rivets out of the wings. The workman explains 
that the rivets can be sold for $2 each and that this subsidy allows efficient 
service at affordable prices. When questioned about the safety of the 
practice the workman merely replies that it must be safe as no wings 
have yet fallen off planes, even after successive rounds of rivet-popping.?? 
The analogy should be obvious. No particular species extinction of the 
many caused by man has resulted in a major disaster. So, the evidence 
from past cases points to there being no disasters resulting. The problem 
of diminutions in diversity embodies characteristics associated with other 
environmental risks with low probabilities and high consequences, some- 
times called “zero-infinity dilemmas.” If too many species are lost by 
increments from an ecosystem, an area, or the worldwide biotic com- 
munity, a catastrophic ecosystem breakdown could occur. The risk of 
any particular extinction having catastrophic effects might be quite small. 
Assigning of economic values to such risks is notoriously difficult.?? 

Such risks involve nine characteristics, as listed by Talbot Page: (1) 
Ignorance of mechanism: we lack knowledge about how the disaster 
would occur; (2) Potential for catastrophic costs: a disaster could be very 
costly in economic terms or even in human lives; (3) Relatively modest 
benefits: the advantages are small and incremental, rather than great and 
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sudden; (4) Low subjective probability: the disastrous effect is unlikely; 
(5) Internal transfer of benefits: the benefits associated with the risk are 
transferred through markets and reflected in product prices; (6) External 
transfer of costs: the risk's adverse effects exist in the environment; they 
are not expressed through the market (they are economic externalities); 
(7) Collective risk: the risk is faced by many individuals; (8) Latency: 
there is an extended delay between the action creating the hazard and 
the manifestation of its effect; (9) Irreversibility: once the effect occurs 
it is, in a practical sense, irreversible.?? 

Actually, the rivet-popping parable embodies an inductive fallacy: the 
assumption that the failure of a low-probability event to occur decreases 
the likelihood that it will occur in the future. Two kinds of situations 
must be distinguished here. In some situations, such as catastrophic core 
meltdowns of nuclear reactors, the individual occurrences are independ- 
ent. The absence of a meltdown to date can be considered (very weak) 
confirmation of a low probability assignment to future meltdowns. In 
others cases, occurrences are not independent, as when an urn contains 
one red ball and 1,000 white ones, and each failure to draw a red ball 
increases the probability that the next will be a red one. Assuming, as 
most ecologists would, that there is some minimal number of species 
such that, if extinctions diminished the stock of species below that min- 
imum an ecological disaster would occur, species extinctions represent 
dependent occurrences. Each species extinction increases, however 
slightly, the probability that the next will prove disastrous. Hence, the 
rivet-popping parable exhibits the false assumption that dependent oc- 
currences are independent. 

In spite of this fact, there are important logical affinities between the 
rivet-popping analogy and zero-infinity dilemmas. Because there are so 
many species, the likelihood that the next extinction will produce a dis- 
aster is very low. But this low probability of disaster derives from the 
fact that ecosystems contain considerable redundancy. This redundancy 
has developed over aeons of time by the processes described in Section 
III. When human disturbances begin to reverse those processes, each 
extinction increases the very small probability that the next one will prove 
disastrous. That this probability is initially very low (a feature shared 
with other zero-infinity dilemmas) encourages the fallacy that nondisas- 
trous extinctions are evidence that all will be so. Once we see through 
the fallacy, then, we see that the eradication of species involves a zero- 
infinity dilemma. There is a very small probability that the next species 
extinction might involve a serious disaster. (I assume that any occurrence 
involving a large number of human casualties and/or a breakdown of 
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the ecological and economic system of a large populated area would 
count as a disaster.) 

Ecologists warn that species extinctions, simplifications of systems, and 
consequent decreases in total diversity carry at least some risk of bringing 
about an environmental catastrophe. Orie Loucks has argued, using rea- 
soning related to mine about the effects of diminutions in diversity, that 
over-management of ecosystems can lead to their failure to rejuvenate 
themselves. Diversity progressively deteriorates and the productive po- 
tential of entire areas eventually collapses. The progressive transfer of all 
systems in an area from a natural to a managed state interrupts the natural 
cycles of succession, and diminishes between-habitat diversity. Given that 
natural ecosystems respond to natural disturbances, one can expect cy- 
clical processes. Loucks, studying community development in Wisconsin 
forests, for example, suggested that this development should be viewed 
as “repeating wave-form phenomena triggered by random perturbations 
with intervals of 30 to 200 years or more." (These intervals can be longer 
or shorter in other types of vegetation.) He describes this as a stationary 
process, with random perturbation (in this case forest fires)."^? The 
changes that take place in succession are a characteristic series of transient 
phenomena and, taken together, they make up a stable system capable 
of repeating itself with every new perturbation. These elements of the 
overall stationary process allow for the selection of species which fulfill 
specialized functions at each of the several phases. This wave phenom- 
enon, then, actually acts as an isolating mechanism and contributes to 
the evolution and maintenance of diversity. Human control of environ- 
ments interrupts the natural rhythmic alternation of high productivity 
phases with high diversity phases. Over time, human management for 
increased productivity diminishes diversity and eventually undermines 
the process of natural rejuvenation.*! The small, incremental value of 
putting more land into productive monocultures could lead, after decades 
or centuries, to a complete collapse of that land's productive potential. 

A number of ecologists, then, believe that cumulative species extinc- 
tions (or perhaps even one extinction of a crucial species) could have 
cataclysmic effects. This amounts to saying that each decrease in total 
diversity constitutes a zero-infinity dilemma. Areas seem to have some 
minimum threshold for total diversity; if there are many species extir- 
pations from an area and this threshold is exceeded, an ecosystem break- 
down will occur. If species extinctions share Page's nine characteristics, 
plus the added characteristic of ascending probabilities as more cases 
occur, then they must be treated as examples of zero-infinity dilemmas 
of serious magnitude. 

It is difficult to assign values to events where the probability of oc- 
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currence is low but the probability of irreparable harmful consequences, 
should they occur, is high. Page notes that the Rasmussen report on risks 
of catastrophic core meltdown of a nuclear generator sets the probability 
of such an event at one in five billion per reactor year. But he also notes 
that the direct historical record based on actual reactor years with no 
meltdown is equally compatible with a risk assessment of one in one 
thousand chances per reactor year. Mishan and Page argue that such 
assessments cannot be given any quantitative validity. Rather, they argue 
that the issue is whether to adopt one of two rules: 


Rule A would countenance the initiation or continuance of an 
economic activity until the evidence that it is harmful or risky has 
been established beyond reasonable doubt. Rule B, in contrast, 
would debar the economic activity in question until evidence that it 
is safe has been established beyond reasonable doubt.*? 


They then argue that, far from allowing an assessment of costs and 
benefits, such choices reduce to questions concerning the state of the 
society, the desperation of the need for more goods of the type which 
incur the risk and, ultimately, to what amounts to an attitudinal choice 
of risk-acceptance or risk-aversion. They conclude, in discussing the anal- 
ogous case of ozone depletion, that: 


a valid cost-benefit calculation of actions to protect the earth's ozone 
shield cannot be undertaken in the present state of our ignorance 
concerning the relevant physical relationships and, therefore, in the 
present state of our ignorance concerning the nature and magnitude 
of the risks posed by existing economic activities.*? 


The basic problem here is that the feared danger is so great that ;f there 
is even a very small likelihood of its occurrence, one should be cautious. 
But assessment of very low probabilities is difficult because such assess- 
ments must be based on a very large track record. The only way to get 
direct evidence for such assessments is to incur the risk involved over a 
very large number of cases—a very dangerous thing to do when the 
disaster is irreversible. 

Thus, while the first two arguments establish that each species has 
some prima facie value, this third argument enhances that value signif- 
icantly. When the premise that diminutions in diversity create further 
diminutions is supplemented by the premise that the downward diversity 
spiral has already begun and is accelerating at an alarming rate, each 
species takes on an added value. Each species loss carries with it some 
risk of a catastrophic ecosystem breakdown and increases the risk that 
the next species loss will result in such a breakdown. 
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VI. SELECTIVE EXTINCTION AND HUMAN UTILITY 


Argument 4 


In demonstrating the prima facie value of each and every individual 
species, I have hitherto emphasized characteristics common to every spe- 
cies, regardless of their populational or individual characteristics. I want 
now to concentrate on characteristics shared by extremely broad group- 
ings of species. If, as scientists agree, species are not equally susceptible 
to human-caused extinction, it is of interest to know the general char- 
acteristics of the most susceptible species.^* I will argue that those general 
categories of species which are most susceptible to human-caused ex- 
tinction are also the most likely to be useful to humans. 

Human activities endanger species mainly through habitat destruction 
and fragmentation, by hunting, by dispersing pollutants through the at- 
mosphere, and by introducing foreign species. Geerat Vermeij has con- 
cluded that habitat destruction and fragmentation and hunting are the 
most important factors in the immediate wave of extinctions and en- 
dangerments.* Which species are most likely to be threatened by these 
human activities? There seems broad agreement that the following factors 
increase likelihood of endangerment or extinction: 


(1) rarity (either sparse distribution over a wide range or confine- 
ment to a narrow range);*° 

) large individual size;*? 

) relative height in trophic level;*? 

) biotically controlled evolution’? 

) low dispersibility, few offspring, and long individual life spans 
(K-selected species) ;5° 

(6) specialization of habitat;*! 

(7) involvement in mutualisms and coevolutionary arrangements;?? 

(8) existence in ecosystems of high diversity.?? 


These characteristics are by no means independent of each other. K- 
selected species invest relatively small amounts of energy in reproduction 
and tend also to have large body size. They have low dispersibility because 
they have fewer offspring. But individuals tend to live longer and survive 
by being superior competitors—size being a comparative advantage in 
many competitive relationships.5^ These characteristics are, in turn, cor- 
related with another: many K-selected species are also “biotically com- 
petent.” That is, they evolve largely in response to adaptational pressures 
emerging from contacts with other organisms, rather than in response 
to abiotic factors such as climate, soil conditions, etc. Thus, such species 
are also more involved in mutualisms and coevolutionary arrangements. 
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They are also likely to occur in specialized habitats characteristic of highly 
diverse and interconnected ecosystems. In these ecosystems, species at 
the upper end of relatively long food chains are most susceptible to 
extinction.’ The inefficiency of energy transfer from trophic level to 
trophic level ensures that these upper-level species will be comparatively 
rare and their dependency on lower levels also increases susceptibility. 

Species with these characteristics are also more likely to be useful for 
human purposes. First, the loss of species from highly interrelated systems 
is more likely to cause a cascade of further extinctions. Ecosystems of 
high diversity, and especially complexity of food webs and other inter- 
relationships, have evolved so as to damp fluctuations caused by minor 
disturbances. But as they do so, the very interconnections which protect 
the system against minor fluctuations make it more likely that major 
disturbances such as a species extinction will have serious reverberations 
throughout the system.57 Thus, the very fact that a species is threatened 
implies that its extinction is more likely than that of a randomly chosen 
species to contribute to ecosystem deterioration. The very endangerment 
of a species suggests that its preservation is of special importance in 
protecting humans from the possibility of ecosystem deterioration and 
collapse. 

Second, the sorts of specialized, biotically competent species described 
above as more susceptible to extinction are also more "interesting" for 
human purposes.? If each species is viewed as a solution to a group of 
environmental problems, the biotically competent species have solved the 
most interesting and complex ones, because they have evolved in response 
to a complex, diverse, and highly interconnected system. Humans usually 
find a species of utilitarian value if its members produce some useful 
substance or if the species has solved some problem that humans also 
face. Most of the natural substances which have yielded useful medicines 
evolved as chemical defense mechanisms against predation. The hump- 
back whale has solved the problem, which humans share, of long-range 
underwater communication. Current research is designed to understand 
and perhaps apply those solutions to the human problem.°? 

Generalist species which live short lives and survive by high dispersi- 
bility are much less in need of such defenses and artifices. These are the 
pestiferous and weedy species which make human lives less pleasant. 
Insofar as they have solved environmental problems, they have resorted 
to a few general and common strategies, and they offer far less fertile 
ground for research aimed at producing useful goods and services. There- 
fore, the very species most susceptible to extinction are the ones humans 
are most likely to find useful, either because of the chemical compounds 
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they produce or because of their ingenious adaptations to complex en- 
vironmental problems. 

Third, since humans are themselves K-selected, i.e., have comparatively 
large body size, are high in trophic level, exist in highly complex, even 
social, systems, etc., it is not surprising that the susceptible species under 
discussion may be studied to shed light on human life and human society. 
The highly evolved species which share characteristics (1)-(8) listed above 
are more likely, for example, to be useful in experiments concerning 
human health. Likewise, the complex social relationships represented 
within and between species of this sort have far closer analogies to human 
society than those of species not biotically evolved. 

Finally, it is these complex and highly evolved organisms which are 
aesthetically pleasing to us. They may be pleasing because they share 
characteristics with humans and consequently excite empathy. Or, they 
may, like ants and termites, interest us with their extraordinary social 
adaptations which are so different in organization and mechanism from 
human societies.5? 

When a biotically competent, specialist species is extirpated from a 
system, its niche is usually not filled by another specialist species.*! The 
specializations of such species are too great to allow interchangeability. 
Instead, such species are likely to be replaced by generalist, weedy species 
which colonize quickly and achieve ready dominance. Over long periods 
of time, if there are no further disturbances, more specialization may 
occur. But once a system has been sufficiently disturbed to cause an 
extinction, disturbances reverberate through it. There is great danger that 
a process of system simplification will have begun. Recovery from serious 
breakdowns of this sort can take millennia. In the meantime humans 
will, if they can survive at all, share the planet with comparatively dull, 
generalist, weedy, and pestiferous species. 


VII. ToTAL DIVERSITY AND HUMAN UTILITY 


Each species contributes to total diversity in two senses. It constitutes 
one unit of total diversity, and it also contributes causally to the gen- 
eration and protection of other species with which it interacts. The final 
argument for preserving species derives from a list of benefits to humans 
of living in an area of great total diversity. 


Argument 5 


Because total diversity is a function of within-habitat diversity and be- 
tween-habitat diversity, the most diverse areas will contain habitats and 
ecosystems with very different structures. They will, in other words, be 
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very patterned, patchy environments. At least some of these ecosystems 
will also be very diverse, with a large number of species packed into 
highly specialized niches. These very diverse ecosystems will be the com- 
paratively mature systems, as diversity increases during ecological time, 
especially in the early stages of succession. The most mature systems may, 
in fact, be somewhat less diverse than those in slightly earlier stages, as 
the greatest diversity often occurs before climax species have fully exerted 
their dominance by eliminating all species characteristic of earlier stages. 
Nevertheless, the existence of some mature communities in an area must 
contribute to its total diversity, as some species occur only in them. 

An area with maximal or near maximal total diversity will also be 
characterized by intense competition between species as each species 
attempts to colonize and occupy new areas. And, as habitats become 
saturated, niches will be partitioned. This partitioning may occur in re- 
sponse to existing abiotic structures such as slopes, rock formations, or 
soil conditions which encourage species to segregate themselves, with 
each species occupying only its ideal sites. Differential disturbance also 
adds to the texture of an area. Limited, noncatastrophic natural and man- 
made disturbances can create patches and habitats where fugitive species 
can survive. While a major disturbance decimating an entire area de- 
creases diversity, minor disturbances affecting smaller areas actually con- 
tribute to total diversity by restraining climax species from achieving a 
monoclimax across the whole area and by creating patches of early 
successional vegetation within more mature areas. Biotic changes, such 
as the development of closed canopies in some areas, or allelochemical 
additions to soils, can also produce varying structures which favor par- 
ticular species in one area while excluding them from niches more suited 
to competitors in other areas. The result, over ecological and evolutionary 
time, is an ever greater diversity within habitats which, in turn, contrib- 
utes to further diversity in habitat structure, creating a self-augmenting 
spiral of increased competition and diversity. 

What, then, are the benefits to humans of living in a diverse area 
containing many species and varied habitats? First, and most obviously, 
it can be expected that more useful species will be available in a diverse 
area. An area with groves of nut trees, blueberry bogs, and raspberry 
thickets offers useful and delightful food options. 

Diverse ecosystems and habitats perform considerable “ecosystem serv- 
ices."9? Vegetation provides oxygen and moderates climate and hydro- 
logical cycles. Marshes and bogs provide tertiary treatment of human 
wastes. Undisturbed, diverse ecosystems harbor birds and spiders which 
aid in the control of insect pests. The list can be augmented almost 
indefinitely. And nobody can deny the aesthetic benefits of a diverse and 
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multi-textured environment. The human spirit seems to crave diversity 
and natural settings. A diverse area offers a variety of such settings and 
improves the quality of human life. 

Residents of areas of great diversity reap other long-term advantages. 
Diversity contributes to the “regenerative cycle" of nature. A patchy, 
highly textured environment, containing some recently disturbed areas 
in early successional stages and some more fully mature areas, is able to 
regenerate nutrients, especially if the disturbances take place in a shifting 
pattern. In order to explain this point I will contrast an agricultural 
monoculture with a more natural, evolved, and highly organized system. 
Enforced monocultures can be extremely productive, and almost every 
form of modern agriculture involves methods of cultivation and nutrient 
addition which hold the community in early stages of succession. Species 
important as agricultural crops are opportunistic species that turn their 
energy into reproduction, wasting little on building structure in the form 
of woody stems, etc. Modern agriculture maintains its productivity by 
holding back successional development and by exploiting the energy spent 
in reproduction in the form of fruit, grain, etc. of opportunistic species. 
But such high productivity is costly in that harvesting removes energy 
from the system. Even more crucial, however, is the fact that cultivation 
has maintained the system at early levels of succession and the food web 
is not closed. Little primary production finds its way back into the store 
of nutrients available. Most highly cultivated monocultures may be main- 
tained in their productive state only through the importation of great 
amounts of energy in two separate forms. First, they require energy 
(work) to maintain them at the early successional stage—today, this 
energy comes increasingly from fossil fuels. Second, they require massive 
inputs of nutrients (fertilizer) to maintain production as cropping removes 
energy and an open nutrient cycle leads eventually to nutrient im- 
poverishment. 

A “‘patchy” area containing a variety of ecosystems at differing stages 
of development will have greater total diversity. When land is no longer 
productive in monocultures, it may lie fallow and, if species are available 
to develop a productive and closed ecosystem, nutrients will be stored 
in the soil and it will become productive once again. But if only oppor- 
tunistic species remain, such development will be slow, as in abandoned 
areas in the centers of large cities. A high level of diversity, then, provides 
extremely valuable insurance against downward spirals in productivity. 
An ideally productive environment would intersperse patches of mono- 
culture with natural systems. If these uses are rotated, species will move 
from one area to another. They can, therefore, contribute to the reju- 
venation of areas where intense use leads to deterioration. Such a situation 
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has some hope of providing sustained productivity without overtaxing 
nonrenewable resources such as chemical nutrients and fossil fuels. 

Since most monocultures are highly productive only at great cost to 
nonrenewable resources, they depend upon energy from fossil fuels and 
nutrients created aeons ago by the very systems they are increasingly 
replacing. Using up nonrenewable resources at unnecessarily rapid rates 
is, essentially, spending capital. Those resources will increase in value in 
the future and using them now to maximize production decreases the 
future's wealth. 


VIII. CONCLUSION 


I began by contrasting two ways of framing the question, what is the 
value of a species? It has been common to approach this question by 
isolating a particular species, examining it for useful individual or pop- 
ulational characteristics, and placing a dollar value on those uses. If no 
such uses are found, the value assigned would be the product of the value 
it would have if it turned out to be useful and the probability that such 
a use might be found in the future. This approach is associated with the 
modified benefit-cost analysis (BCA) approach advocated by the Re- 
sources for the Future group, as represented by Anthony Fisher and 
others.5^ It has two essential elements: it examines species individually, 
and it assigns quantified dollar values to species which can be factored 
into analytic decision procedures to guide decision-makers in cases where 
steps to protect a species incur costs. Although Fisher gives the benefit 
of the doubt to the species when the costs of preservation are roughly in 
balance with the value of a species computed in this way, this approach 
amounts to requiring that the preservation of each species be accom- 
plished piecemeal. Every species must exhibit some actual or potential 
value to justify its existence. 

I have argued that this modified BCA approach will systematically 
undervalue species, by providing five arguments for believing that every 
species has utilitarian value. On my approach, the question becomes one 
of ascertaining the value of total diversity and of any species as a unit 
of total diversity. 

My argument can be seen as operating in stages. The first stage, rep- 
resented by the first two arguments, establishes the contributory value 
of species. Every species saved provides opportunities for new species to 
emerge and, consequently, serves humans indirectly by supporting other 
species which will prove to be valuable. 

The third argument supplements the initial, prima facie value of each 
species by adding the premise that we have already embarked upon an 
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alarming downward spiral in the total diversity of the earth. Such a 
downward spiral raises the specter of a major ecosystem collapse, and 
this implies that each extinction must be viewed as a zero-infinity di- 
lemma—each extinction has a small probability of leading to disastrous 
consequences. No scientist doubts that, at some point on that difficult- 
to-reverse spiral, humans will suffer great losses of utility—perhaps even 
their own extinction. 

The fourth argument exploits generalizations about the types of species 
susceptible to extinction. It turns out that, for several reasons, the more 
extinction-prone species are precisely those which are most likely to be 
useful to humans. Thus, the utilitarian benefit to humans of any species, 
as shown in the first three arguments, is multiplied if the species is en- 
dangered. The very fact that it is endangered signifies an increased like- 
lihood that its loss will adversely affect human utilities. 

Finally, humans derive a whole range of values—economic, commer- 
cial, and aesthetic—from living in an area of great total diversity. One 
such value is the regenerative value of complex and mature ecosystems. 
Only complex, mature systems can produce and store the resources nec- 
essary to regenerate land abused by monocultural overexploitation. 

These arguments provide sufficient reason to reject the BCA approach 
to valuing species. That approach systematically undervalues species by 
concentrating on commercial and economic values manifest in charac- 
teristics of particular species. It thus ignores the considerable contributory 
values, regenerative values; and protectionist values shared by all species, 
viewed as units of total diversity. These values are not quantifiable—they 
cannot be assigned dollar values. Thus, the BCA approach embodies a 
false assumption—that it is possible to assign meaningful dollar values 
to species. It is pointless, therefore, to apply BCA approaches to decision- 
making regarding endangered species. 

Do these arguments imply that economic arguments could never justify 
extinguishing a species? It is possible that a project's economic benefits 
might be so great and so essential that these considerations might be 
overridden. But the implication is that these economic gains must be seen 
as great enough to justify the destruction of an irreplaceable resource for 
the future, a resource whose loss will affect the earth's total diversity. If 
the gains are sufficiently great, some of them should be transferred to 
funding the protection of other species and natural areas. 

The arguments of this paper support and strengthen a different eco- 
nomic criterion for deciding issues involving endangered species, the safe 
minimum standard of conservation (SMS) approach of S. V. Ciriacy- 
Wantrup, Richard Bishop, and Oliver Ray Stanton.® That approach says 
that the safe minimum standard of conservation should be adopted. 


131 


Bryan G. Norton 


According to the SMS criterion, an irreplaceable resource such as a species 
should be saved unless the social costs are “unacceptably large." This 
standard therefore assumes that any species is valuable and that it should 
be saved unless some extraordinary costs would be incurred in its pro- 
tection. The SMS approach mainly ignores benefit computations, assum- 
ing that each species has considerable value. This chapter supports the 
SMS approach by providing ecological theory and data which explain 
why its central assumption (that every species is prima facie valuable) is 
true. It also gives some substance and precision to the vague rule that a 
species should be saved unless the social costs are unacceptably large. 
Ideally, such a rule would be supplemented with an operational method 
for assigning a dollar value to species in general and for adjusting that. 
value, depending upon particular characteristics of the species involved. 
My five arguments entail that no such method is actually possible. But 
they do detail what is at stake in species preservation and thereby give 
more substance to the SMS rule. I believe they show that each species 
should be accorded substantial value and that, when a species has par- 
ticular, identified uses, the values derived from those uses should be added 
to that original, general value. Even though no specific dollar amount 
can be assigned as the value of a species, a rational and forward-looking 
society would adopt the preservation of species as a general policy, rather 
than as an open question to be decided on a case-by-case basis. This is 
not to say that the policy could never be violated, but violations should 
be advocated only under extraordinary conditions. 

A concluding analogy may be useful. Consider a confirmed alcoholic 
deciding whether to have a drink after learning that he has suffered 
irreversible liver damage. Such a decision involves a trade-off between 
the advantages of having the drink and the undoubtedly minimal liver 
damage to be expected from one more drink. So conceptualized, the 
decision will be made in different ways in different situations, depending 
upon the perceived benefits of taking the drink. But medical experts, 
knowing that it is virtually impossible for a confirmed alcoholic to have 
just one drink, counsel that the alcoholic adopt a policy against taking 
even a single drink. To treat particular decisions as to whether to have 
a drink as a series of incremental decisions prejudices the case in a dis- 
astrous manner.$6 

My point is similar. The scientific evidence that diminutions in diversity 
compound themselves through time is analogous to the medical evidence 
that alcoholics cannot take just one drink. To treat the decision to allow 
a species to go extinct as an isolated assessment of the value of a single 
species versus some short-term economic gain misconstrues the issue. A 
forward-looking society should have a policy against decreasing biolog- 
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ical diversity, as the alcoholic should have a policy against taking any 
drink at all. Both policies could be overridden. No doctor would tell an 
alcoholic to die of thirst when no nonalcoholic liquids were available. 
But the doctor would surely recommend that the alcoholic avoid such 
difficult situations at considerable cost and that truly extraordinary con- 
ditions must obtain before taking a drink becomes rational. These ar- 
guments imply that, on the SMS approach, almost all costs of preserving 
a species should be considered “reasonable,” thereby giving substance to 
and strengthening the SMS criterion. 
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On the Intrinsic Value of 


Nonhuman Species 


J. BAIRD CALLICOTT 


I. THE “FACTS” AND THE VALUES 


At present the earth is in the throes of an episode of biotic impoverishment 
of, perhaps, unprecedented magnitude.! The current rate of species ex- 
tinction is the subject of controversy, but all parties agree that it is 
alarmingly great, and accelerating.” From 1600 to 1900 the average rate 
of species extinction was roughly one every four years, from 1900 to the 
present one per year;? and, according to Norman Myers, “if present 
average patterns of exploitation persist," the rate of extinction during 
the last quarter of the twentieth century may reach something over 100 
species per day!* It is conceivable that by the end of the century one 
million or more species could become extinct.? Already gone are, in the 
words of Alfred Russel Wallace, “the hugest, and fiercest, and strangest 
forms."6 Next to go will be myriad species of plants and invertebrates. 

Well, so what? Why should we care? Aren’t more than 90 percent of 
the species ever to have existed on earth now extinct?” Isn’t species 
extinction, after all, a natural process? 

Undoubtedly, species extinction is natural, in the sense that all natural 
phenomena are natural. (Certainly it is not supernatural.) Species ex- 
tinction, when compensated by speciation, moreover, is normal as well 
as natural. But massive, abrupt species extinction and consequent bio- 
logical impoverishment are not normal. The fossil record indicates that 
several discernible mass extinction events occurred in the geologic past, 
but it also indicates that the rate of “background” or routine extinctions 
has declined with time and, correspondingly, that biological diversity has 
increased with time.® On the average, speciation has outpaced extinction. 
The earth’s evolutionary process tends toward greater biological diversity 
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(and I do not mean to suggest here anything teleological), although it 
has been interrupted by widely spaced “setbacks.” 

To know that massive species extinction is abnormal, albeit natural, 
and that the tendency of organic evolution is toward greater biological 
diversity, however, does not settle the question of value. Why should one 
species be concerned about the threat of destruction it poses to others? 
More to the point, why should we, Homo sapiens, preserve and nurture 
those species yet surviving? 

Many cogent arguments for species preservation of a kind vulgarly 
called “utilitarian” have recently appeared.? Any argument for species 
preservation which is addressed to human welfare or human happiness 
(whether material or spiritual) is essentially “utilitarian” in the received 
sense of the term.!° There are, in general, two kinds of value: (1) intrinsic 
value and (2) instrumental value. A “utilitarian” or “homocentric” ar- 
gument for species preservation either explicitly or implicitly assumes 
that human beings (or, more abstractly, human welfare or happiness) are 
intrinsically valuable and that all other things, including other forms of 
life, are valuable only as means or instruments which may serve human 
beings (or facilitate human welfare or happiness). 

One often finds, however, lurking beneath a recitation of the benefits 
to man provided by other species severally and the existing biotic com- 
plement of earth collectively a scarcely concealed nonutilitarian substra- 
tum of value. George Woodwell, for example, wistfully remarks that 
*one might dream that on the only green planet we know, life would 
have a special value of its own." But, since such a value is not universally 
acknowledged, he and his colleague Howard Irwin agree that it is nec- 
essary to argue for species preservation in terms "understandable and 
usable in politics," and which “the public can easily understand and 
accept," i.e., utilitarian terms.!! The utilitarian arguments, in other words, 
seem often to be a way of selling the public on policies that are felt to 
be somehow right independently of present and future human well-being. 
One suspects that for Woodwell, Irwin, and many other ardent advocates 
of species preservation the conventional utilitarian arguments are but a 
subterfuge and that their deeper concerns emanate from other ideals and 
values.!* Many distinguished conservationists, indeed, have openly and 
boldly declared that other species have a right to exist or conversely that 
we, Homo sapiens, have no right to cause their extinction.¥ 

While the utilitarian case for species preservation has been fully and 
persuasively articulated, the nonutilitarian case has been neglected. Upon 
consideration of the philosophical problem of providing a nonutilitarian 
case for species preservation Alastair Gunn has recently even expressed 
despair: “It seems impossible to provide reasons for valuing natural kinds. 
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It seems to me that the world would be a worse place if we were to lose 
the tiger, the bald eagle, or the various species of whale, but I do not 
know how to justify this view to someone who disagrees."!^ In the absence 
of well-considered reasons, it is simply asserted that we Homo sapiens 
have “moral obligations” in regard to other species or that other species 
have a “right to exist" or that we have “‘no right to render them extinct” 
and left at that. In this chapter I shall try to provide the missing discussion 
of the "rights" (the intrinsic value) of other species. First, I shall critically 
explore the concept of “species rights." I shall then turn to my principal 
task: a discussion of several distinct axiologies which may provide in- 
trinsic value for nonhuman forms of life. While arguments for species 
preservation based upon the aesthetic value of other species may some- 
times seem genuinely disinterested or biocentric, they are, nevertheless, 
readily reducible to a homocentric or utilitarian form: other species, in 
the final analysis, are valuable as aesthetic resources for the aesthetic 
enjoyment they afford (some) people.!? Appeals for species preservation 
based upon the alleged rights of other species are more resistant to 
reduction. 

An analysis of the concept of rights, sufficient for the needs of this 
discussion, is provided in the next section. There I argue that the assertion 
of rights on behalf of species, taken literally, is incoherent and thus that 
the persistent popular call for "species rights” is essentially symbolic. 
What it symbolizes, i.e., what it imprecisely but dramatically expresses, 
I suggest, is the widely shared intuition that nonhuman species possess 
intrinsic value. Since this concept, the concept of "intrinsic value," is, 
though traditional, somewhat technical and absolutely central to the main 
body of this discussion, it should, perhaps, be explicitly defined here at 
the outset. 

Something is intrinsically valuable if it is valuable in and for itself—if 
its value is not derived from its utility, but is independent of any use or 
function it may have in relation to something or someone else. In classical 
philosophical terminology, an intrinsically valuable entity is said to be 
an "'end-in-itself," not just a “means” to another's ends. 

Most systems of modern ethics, both formal philosophical systems 
(e.g., Kant's deontology), and less formal popular systems (e.g., the Chris- 
tian ethic), take it for granted that human beings are intrinsically valuable, 
that, in other words, each human being is valuable in and for himself/ 
herself independently of any contribution s/he may make to the welfare 
of another person or to society collectively. We may not discard or destroy 
worn-out, broken, or imperfectly made human beings as we might tools 
in similar condition because human beings are, it is almost universally 
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supposed, intrinsically—not, like tools or "resources," merely instru- 
mentally—valuable. 

Accounts of intrinsic value in the Western philosophical tradition have 
varied considerably. Plato, who did not share the modern dogma that 
human beings are paradigmatic cases of intrinsically valuable entities, 
posited a “form,” the Good, as the ultimate source of intrinsic value for 
intrinsically valuable entities. I shall have occasion in a subsequent section 
of this chapter to explain Plato's understanding of the Good, i.e., of 
intrinsic value, more fully, and apply it to my central theme, the prob- 
lematic intrinsic value of nonhuman species. Aristotle, somewhat less 
abstractly and elusively than Plato, concluded that happiness is the only 
intrinsically valuable thing, among other reasons because, he thought, 
happiness is the only thing pursued for the sake of itself. Kant, to whom 
I also refer more fully below, rested the intrinsic value of persons (human 
beings) on our capacity to reason. G. E. Moore, whose account is not 
outlined here and applied to the problem of the value of species because 
in the final analysis it appeals to mute intuition, thought that intrinsic 
value was a primitive non-natural property of objects as the color red is 
a primitive natural property. One either perceived it, he thought, or one 
did not. Such a theory as Moore's leaves no room for rational discussion 
of controversial cases. I may perceive the intrinsic value of species and 
you may not. Since intrinsic value, so construed, is a primitive non-natural 
property, I cannot explain why species are intrinsically valuable; I can 
only accuse you of a kind of moral insensitivity. Moore's theory reduces 
moral debate to question-begging and/or brow-beating. 

A fundamental doctrine of modern science remains a formidable ob- 
stacle, however, to all the heroic attempts of philosophers to establish 
the existence, and adequately explain the nature, of intrinsic value, the 
value of something in and for itself. The objective physical world is 
sharply distinguished from subjective consciousness in the metaphysical 
posture of modern science as originally formulated by Descartes. 
Thought, feeling, sensation, and value have ever since been, from the 
point of view of Scientific Naturalism, regarded as confined to the sub- 
jective realm of consciousness. The objective, physical world is therefore 
value-free from a scientific point of view. 

Quantum theory, relativity, and the other revolutionary developments 
of post-modern science are said to have invalidated the Cartesian dis- 
tinction between the subjective and the objective domains, and hence to 
promise profound consequences not only for epistemology and ontology, 
but for value theory as well.!ó The axiological consequences of post- 
modern science, however, remain at this point programmatic; they have 
not been worked out in any detail, and seem, in any case, remote and 


141 


J. Baird Callicott 


metaphorical. Further, in the structure of science itself, quantum theory 
has little direct relationship to or influence on biology. Hence, at the level 
of organization with which we are concerned, the macroscopic world of 
terrestrial life and the value of its component species, the classical attitude 
that nature is value-neutral remains a virtually unchallenged dogma of 
the scientific world view. From this perspective, the attribution of intrinsic 
value to species, as to anything else under the sun, is doomed at the 
outset to failure. 

On the other hand, many people, including some scientists, persist 
intuitively to feel that nonhuman species are valuable in and for them- 
selves, quite apart from their usefulness to us as resources, either material 
or spiritual, or as providers of (human) life-supporting services. In the 
discussion which follows I explore several possible and preferred grounds 
for this very genuine and sincere ethical intuition. 

The classical scientific world view is not, after all, the only world view 
represented in Western civilization today. The intrinsic value of species 
may be quite straightforwardly defended in terms of some elements of 
the pre-scientific, but still well-represented, Judeo-Christian world view. 
In the last section of this chapter, I attempt to find a compromise, rec- 
ommending a theory of "intrinsic value" which at once respects the 
institutionalized cleavage between object and subject, fact and value of . 
the scientific world view, and: yet does justice to the intuition that some 
natural "entities," nonhuman species among them, are more than merely 
instrumentally valuable. In the process, the concept of intrinsic value is 
transformed, or more precisely, truncated. 

I concede that, from the point of view of Scientific Naturalism, the 
source of all value is human consciousness, but it by no means follows 
that the locus of all value is consciousness itself or a mode of conscious- 
ness like reason, pleasure, or knowledge. In other words, something may 
be valuable only because someone values it, but it may also be valued 
for itself, not for the sake of any subjective experience (pleasure, knowl- 
edge, aesthetic satisfaction, etc.) it may afford the valuer. Value may be 
subjective and affective, but it is intentional, not self-referential. For 
example, a newborn infant is valuable to its parents for its own sake as 
well as for the joy or any other experience it may afford them. In and 
of itself an infant child is as value-neutral as a stone or a hydrogen atom, 
considered in strict accordance with the subject-object/fact-value di- 
chotomy of modern science. Yet we still may wish to say that a newborn 
infant is “intrinsically valuable” (even though its value depends, in the 
last analysis, on human consciousness) in order to distinguish the non- 
instrumental value it has for its parents, relatives, and the human com- 
munity generally from its actual or potential instrumental value—the 
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pleasure it gives its parents, the pride it affords its relatives, the contri- 
bution it may make to society, etc. In so doing, however, “intrinsic value" 
retains only half its traditional meaning. An intrinsically valuable thing 
on this reading is valuable for its own sake, for itself, but it is not valuable 
in itself, i.e., completely independently of any consciousness, since no 
value can in principle, from the point of view of classical normal science, 
be altogether independent of a valuing consciousness. Nonhuman species, 
I argue, may possess intrinsic value in this truncated sense, which is 
consistent with the world view of Scientific Naturalism. Indeed, my sug- 
gestion is that the world view of modern science not only allows for the 
intrinsic value of nonhuman species in this limited sense, but its cos- 
mological, evolutionary, and ecological perspectives actually foster such 
value. 


II. **SPEciESs RIGHTS” OR SPECIOUS RIGHTS? 


There is, I think, a certain aura of mystery surrounding so-called natural 
or moral rights (as opposed to civil or legal rights which may be defined 
in a positive or operational way).!” Because it is a noun, "right" seems 
to be the name of an entity of some sort. A person possesses shoes, teeth, 
kidneys, feelings, thoughts, and certain inalienable natural rights. Feelings 
and thoughts may not be entities on a par with kidneys, teeth, and shoes, 
but they are at least palpable states of a human organism. Rights are not 
even entities of this tenuous sort. The term “rights” is, rather, an ex- 
pressive locution masquerading as a substantive.!? Of course, that is a 
big part of its talismanic power. 

In this connection it is instructive to note that the concept of a moral 
right is both modern and Western. Plato and Aristotle never so much as 
mention rights in their ethical and political philosophies. The Bible con- 
tains no myth, allegory, sermon, or homily on rights. Oriental religious 
philosophies contain little that can be interpreted as pertaining to rights. 
Indeed, there appear to be no clear instances of the systematic assertion 
and theoretical defense of moral rights before the seventeenth century. 
If rights were real natural entities associated with us from birth, it is 
surprising that they were not sooner and more universally noticed. 

Talk about the "rights" of species to a share of life seems clearly to 
be an extension of this relatively recent tradition of Western ethical dis- 
course about natural or moral rights. Having exorcised the ghostly pres- 
ence of some occult entity that the substantive term “rights” conjures, I 
suggest that a fundamental part of its function in popular discourse is 
to assert "standing" for someone (or something) in the moral community, 
i.e., status as an end rather than a mere means to be used for another's 
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betterment. If this minimalistic interpretation is correct, then the argu- 
ment that we ought not to cause the extinction of other species because 
they have a right to exist not only resists reduction to a utilitarian form, 
but avows that whatever instrumental value species may (or may not) 
have, they, no less than we, have intrinsic value too.!? 

It is understandable but regrettable that the moral intuition that non- 
human species have intrinsic as well as instrumental value is popularly 
expressed in terms of rights, “species rights.” It is understandable because 
talk of rights has become the usual and preferred way to express moral 
considerability; but it is regrettable because the concept of species rights 
taken at face value seems to be philosophical nonsense. The grammar" 
of the term “rights” appears to require that those possessing them be, if 
not persons, at least localizable things of some sort. But the term “species” 
traditionally designates a class or kind. A class, by definition, is not an 
individual or localizable thing. How then could it possibly have rights? 
The proposition itself seems, upon its face, conceptually odd if not log- 
ically contradictory. 

There are several ways of circumventing this difficulty, but none of 
them is satisfactory. One would be to follow Plato and hypostatize classes. 
It would then be logically possible to endow species with rights, although 
to do so would be pointless since according to the same ontological theory : 
species are eternal Forms and could not therefore be threatened or 
endangered. 

One could argue that talk about "species rights" is just a loose and 
imprecise way of talking about the putative rights of individual nonhu- 
man organisms. Analogously with “gay rights" or “minority rights,” 
which we understand to devolve upon members of certain classes, “‘spe- 
cies rights” could be construed to refer not to species per se but to 
specimens. Such a reduction from type to token, however, would miss 
the point. Those who claim that nonhuman species have a right to exist 
are concerned with species preservation, not necessarily with animal and/ 
or plant welfare, an entirely separate issue. It is logically consistent to 
hold that species have intrinsic value, but that specimens of some species 
do not. Indeed, I am inclined to think that for some ardent species pres- 
ervationists, species have intrinsic value while specimens have only in- 
strumental value—as means to the preservation of species. An individual 
whooping crane, for example, is no more or less valuable than a sandhill 
crane qua individual, but because a fertile whooping crane carries a 
significant fraction of the genetic material of her species, her life is a 
precious instrument for the salvation of her kind. If whooping cranes are 
ever rescued from the brink, specimens may even be routinely “culled” 
from the “herd” to improve the "stock." 


144 


Intrinsic Value of Nonhuman Species 


Finally, one may adopt a nontraditional interpretation of the term 
"species." David Hull has argued, for example, that the traditional inter- 
pretation of "species" as a class designator is theoretically useless in 
evolutionary biology. In his view, species are ‘‘superorganismic entities” 
or “historical entities," localizable (as classes or kinds are not) in space, 
however diffusely, and in time, however protractively.2° Although par- 
adigmatic holders of rights are individual persons, it is not at all unusual 
or conceptually odd to ascribe rights to “superorganismic entities"— 
corporations, for example. Nations, to take another example, have cer- 
tain rights which are not the same as the sum of the rights of their 
individual citizens. A nation's right to sovereignty is hardly the sum of 
the respective rights of its several citizens to sovereignty (whatever that 
may mean). “Species rights" might be understood, in short, by analogy 
with “national rights.” This is the most attractive way to reify the ref- 
erence of the term “species” so that the phrase "species rights," taken at 
face value, is at least intelligible. However, Hull's proposed reference for 
the term "species" has not been universally accepted among philosophers 
of science.?! In any case, the assertion of species rights is primarily sym- 
bolic; it seems to be less a literal assertion of rights than an assertion in 
familiar, strong moral terms of the intrinsic value of nonhuman species. 

Species rights is indeed a specious notion. It would be better if the 
notion simply went away. But of course it won't because it expresses in 
a particularly current and forceful manner of speech a deeply felt and 
widely shared intuition that species are intrinsically valuable. 

Of course, this analysis of certain claims being made on behalf of 
nonhuman forms of life takes us, so to speak, out of the frying pan into 
the fire. “Intrinsic value" is no less mysterious a notion than “natural 
rights." Indeed it is frankly metaphysical. But that is, in fact, its virtue. 
We do not require a more liberal theory of rights; we need to discover, 
rather, metaphysical foundations for the intrinsic value of other species 
which the assertion of rights on their behalf expresses. What are the 
ethical systems and, more generally, the world views in which claims of 
the intrinsic value of nonhuman species are embedded? I shall sketch 
several alternative metaphysics of morals in which the intrinsic value of 
other species may be grounded.? 


III. J-THEISM 


In a deservedly famous discussion of the relative merits of utilitarian and 
nonutilitarian arguments for species preservation, David Ehrenfeld places 
the “non-economic [i.e., intrinsic] value" and “unimpeachable right to 
continued existence" of ecosystems and species in a religious context.? 
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Ehrenfeld invokes the Judeo-Christian religious belief system (to which 
the concept of natural rights has been grafted since the seventeenth cen- 
tury) as a supporting matrix of ideas for "species rights." He suggests 
we call it the “ ‘Noah Principle’ after the person who was one of the finst 
to put it into practice. ”?4 

At first glance the Judeo-Christian world view would seem inhospitable 
to the suggestion that nonhuman species are intrinsically valuable. *Ac- 
ademic" Christian theology, from Origen and Augustine to Bultmann 
and Teilhard, has been consistently hostile to the idea that human beings 
have any duties directly to individual animals and plants (to say nothing 
of species), precisely because animals and plants lack the requisite qual- 
ifications (an immortal soul, the imago Dei, or whatever) for membership 
in the moral community. Orthodox Christian theology, historically, lines 
up overwhelmingly against the notion that nonhuman creatures consid- 
ered individually or collectively have any sort of value other than in- 
strumental value or any other role in creation other than to serve man.” 

Lynn White, Jr., in his celebrated environmentalist critique of the Ju- 
deo-Christian world view, traces this attitude to those verses in Genesis 
(1:26-30) which set man apart from the rest of creation and appear to 
deliver the creation into his hands.26 White emphatically declares, indeed, 
that "Christianity is the most anthropocentric religion the world has 
see 27 

There is, however, a countercurrent of thought powerfully and dis- 
cernibly running in the text of Genesis itself, however little representation 
it may have enjoyed in subsequent theology and popular Christianity. 
Within the general outlines of the traditional Scriptural world view, non- 
human species may have intrinsic value because they are parts of God's 
creation and God has conferred intrinsic value upon them, either by 
creating them or by a secondary fiat.?8 

The God of the Judeo-Christian tradition is transcendent, not imma- 
nent. The hypothesis of such a God therefore permits us to conceive of 
intrinsic value as determined objectively, i.e., from some point of reference 
outside human consciousness. From God's point of view, we may imagine, 
the creation as a whole and all its parts are “good.” Everything may not 
seem good from a subjective human perspective—poison ivy, mosquitoes, 
rattlesnakes—but they are all God's creatures" and therefore good in 
His “eyes.” 

It was upon just this theological-metaphysical ground that John Muir 
argued for "species rights." Notice how closely Muir's assertion of a 
natural right to existence for a vermin species is followed by appeal to 
God as a more objective axiological reference point: “Again and again, 
in season and out of season, the question comes up, ‘what are rattlesnakes 
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good for?’ as if nothing that does not rightly make for the benefit of man 
had any right to exist; as if our ways were God's ways."?? Muir repeatedly 
presses this theocentric orientation. All creatures, he urges, “are part of 
God's family, unfallen, undepraved, and cared for with the same species 
of tenderness and love as is bestowed on angels in heaven or saints on 
easth,’*3° 

How can we square Muir's and Ehrenfeld's interpretation of the ax- 
iology of Scripture with White's? A close reading of Genesis, in fact, 
discloses two different and even contradictory messages respecting the 
appropriate place and role of people in relation to the rest of creation. 
This should not be surprising in view of the modern discovery that Genesis 
as we have received it is woven together from three main narrative strands 
(designated as J, E, and P) all of different provenance.?! J, the Yahwist 
strand, is by scholarly consensus the oldest, dating from the ninth century 
B.C., and P, the Priestly narrative, the most recent, composed in the fifth 
century B.C. 

The Priestly version of Creation (Genesis 1:2-4), in comparison with 
the Yahwist version, presents an orderly, rational *quasiscientific" ac- 
count of the “evolution” of the cosmos. When reduced to its abstract 
moments—a primal unity (void, waters), separation of opposites (light/ 
darkness, above/beneath), and serial production of living beings (plants, 
animals, people)—it is in form identical with the general outline of cre- 
ation in fifth-century lonian Greek natural philosophy. And like its con- 
temporary Greek counterpart, the natural philosophy of the P strand of 
Genesis exhibits a distinct tendency toward humanism: man is created 
in the image of God and given dominion over the rest of creation and 
charged to subdue it.?? 

In the Yahwist creation myth (Genesis 2:4-4:26), the less "scientific" 
sequence of creation goes: man, then plants, then animals—and man's 
role is decidedly different. Adam is charged not to subdue and have 
dominion over the creation, but to “dress the garden and keep it" (Genesis 
2:15). If he is not, in Aldo Leopold's terms, “a plain member and citizen” 
of Eden, neither is he its conqueror or master. Rather, Adam's role is to 
be custodian or steward of the creation. 

Genesis-J thus seems quite clearly to imply that God cares for the 
creation as a whole (as “‘one great unit" in Muir's words) and for its 
several parts equally. The mastery of Homo sapiens over other species, 
the J narrative appears to assert, is a sign of the fallen and cursed condition 
of Homo sapiens, not of a privilege ordained by God. The assumption 
by humans of a self-centered or homocentric value orientation, indeed, 
seems radically to have unsettled the balance and order of the creation. 
Some animals and plants were enslaved (i.e., domesticated), those for 
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which people could find no use were declared worthless, and those which 
confounded human purposes or made human life less comfortable or 
secure were declared pests and vermin and were put on an agenda for 
extermination. 

There follows immediately the story of the destructive flood and of 
Noah, the original species conservator, for whom Ehrenfeld names his 
principle of "species rights.” 

Intrinsic value for nonhuman species based upon Ehrenfeld's Noah 
Principle and the metaphysic of Genesis-J would devolve upon species 
per se, not specimens. Individual beings come and go, each after its kind, 
while the created forms, species, persist. The destruction of species, 
though not of individuals, therefore, would be a denial of divine fiat by 
man. After all, Noah, following God's orders, did not attempt to save 
every individual living thing he could; rather he took specimens aboard 
the ark in male-female pairs so as to preserve their species. From this 
stock the creation could be restored, complete and intact. As the modern 
descendants of Noah, we ought, presumably, also to be more concerned 
with preserving species, with the value of species per se, and less with 
specimens and with individual nonhuman rights. 


IV. HoListic RATIONALISM 


In the theistic moral metaphysic outlined in the previous section, God is 
the sole legitimate arbiter of value. It is not clear, however, how God 
goes about determining the value of nonhuman natural entities. On the 
one hand, it seems absurd to suppose that God has self-interests of any 
kind and, like man, determines value in relation to them, or that He is 
in need or want of anything or could be benefited or harmed in any way. 
God, we must suppose, is not injured so much as defied when His creation 
is altered or parts of it (species) are destroyed. It seems equally absurd, 
on the other hand, to suppose that God is arbitrary; that He simply and 
whimsically values the smallpox virus, the tsetse fly, and ali the other 
forms of life that people, for the most part, find life-threatening, annoying, 
loathsome, or inconvenient. God must have followed some axiological 
principle(s) in deciding what to create and thus to confer value upon. 

This line of thought, pursued far enough, separates value, classically 
called “the Good,” from God. God Himself, from this perspective, is no 
longer the primary axiological reference point, since God now is thought 
to be determined or at least persuaded by some impersonal axiological 
principle, the Good. 

The Good was classically conceived to be something “objective,” i.e., 
independent of both divine and human interests, preferences, or desires. 
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The intrinsic value of nonhuman species could thus conceivably be 
grounded in an objective, impersonal principle of value as the primary 
axiological reference point. 

One philosophical tradition, perhaps going all the way back to Plato, 
locates value or goodness in certain formal characteristics of systems or 
organized wholes. On the nature of the Good Plato was more suggestive 
than explicit. Recent Platonic scholarship inclines to the view that by 
"the Good" Plato meant a formal principle of order of the highest degree 
of generality, and by “order” meant formal logico-mathematical design.?* 
À good house or ship is one that is well ordered, i.e., its parts are meas- 
ured, proportioned, and fitted together according to a rational design; 
the goodness of body (health), of soul (virtue), of society (justice), and 
of the cosmos as a whole (literally, the world-order) is similarly defined.?5 

In the early modern period Leibniz more clearly or at least more ex- 
plicitly defined what he took to be the objective, impersonal principle of 
value. Musing on why God chose just this world to create, Leibniz con- 
cludes that this one must be the best of all possible worlds. The enormous 
quantity of vice, pestilence, and calamity in the actual world makes this 
an outrageous statement from a homocentric point of view. It provoked 
Voltaire, indeed, to write Candide to illustrate the opposite thesis. But 
Voltaire’s satire was beside the point, since by "best" Leibniz meant 
logico-mathematical elegance, not the absence of human frustration and 
suffering. According to Leibniz the Good that God had in view when 
choosing among possible worlds was “the greatest possible variety, to- 
gether with the greatest order that may be; that is to say, . . . the greatest 
possible perfection.'?6 Leibniz says that “God, however, has chosen the 
most perfect [world], that is to say the one which is at the same time the 
simplest in hypotheses and the richest in phenomena."?? 

Similarly, in contemporary conservation literature one sometimes finds 
biological diversity and/or complexity posited as a good in itself.?? The 
most well-known application to ecological conservation of the general 
theory that the formal properties of natural systems—order, parsimony, 
harmony, complexity, and variety—are objective intrinsic values is the 
summary maxim of Aldo Leopold’s “land ethic": “A thing is right when 
it tends to preserve the integrity, stability and beauty of the biotic com- 
munity. It is wrong when it tends otherwise.’’>? 

Leopold makes no deliberate effort specifically to explain or defend 
his cardinal moral precept. A philosophical development of his ideas has 
recently been attempted by Peter Miller. Miller quite correctly points out 
that most modern theories of . . . value, and indeed many classical ones, 
are psychologically [i.e., subjectively] based. They differ from one another 
just in the psychological phenomena they select as values."^? Miller at- 
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tempts to go beyond the orbit of all such subjective, homocentric theories 
by positing “richness” as an irreducible, objective, intrinsic value. While 
Miller very fully characterizes or describes "richness" ("the richness of 
natural systems [consists of] their inner and outer profusion, unity,” etc.), 
he does not adequately explain why richness should be valued for its 
own sake, or, more concretely, why a diverse, complex, and stable biota 
is intrinsically better than a simple, impoverished, or unstable one. The 
value of “richness” is certainly explicable instrumentally: a biologically 
rich world is more satisfying and more secure than an impoverished 
world, but these are clearly homocentric concerns. 

The nonhomocentric explanation of the goodness of order and variety 
which eludes Miller depends, in Leibniz’s account as mentioned above, 
upon the hypothesis of God, certain assumptions about God’s psychol- 
ogy, and the principle of sufficient reason.*! God, as Leibniz forthrightly 
declares, has the tastes of a classical or early modern mathematician and 
natural philosopher.*? Being infinitely rational, God prefers a logico- 
mathematically elegant world to one that is inelegantly designed. How- 
ever, in the course of this Leibnizian explanation of the goodness of 
“richness,” the alleged objective value of richness is reduced to a sub- 
jective preference—God’s preference, to be sure, not ours, and a consti- 
tutional preference, not an arbitrary one, but a subjective preference 
nonetheless. 

In any case, a persistent strain of Western axiological thought with the 
best philosophical pedigree posits an objective, impersonal Good and, 
further, characterizes or describes the Good in terms of formal elegance 
or logico-mathematical perfection: maximum economy of premises, ax- 
ioms, or fundamental laws; maximum variety or diversity of implications 
or resulting phenomena; and consistency, order, or “harmony.” Histor- 
ically the universe has been found to exemplify these characteristics and 
thus to be objectively and impersonally good, even though from a sub- 
jective, homocentric standpoint it contains many "evils" which cause 
much human suffering. More recently the “biosphere” or global “‘eco- 
system" has been found to exemplify similar characteristics and thus felt 
to be “good in itself," even though it may not be altogether accommo- 
dating to human interests. 

Earth's biosphere is indeed an elegant system. The basic biological 
“laws” from which all its diversity and complexity result are wonderfully 
parsimonious. And while the relationships among species are many, in- 
tricate, and sometimes quite amazing, it seems they are comprehensible 
in terms of a relatively few basic chemical, physical, and perhaps topo- 
logical processes. 

From the rationalistic perspective, the system itself (the biosphere as 
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a whole and/or its several biomes and integrated ecosystems) is valuable 
per se or at least exemplifies or embodies the Good. Therefore, from this 
perspective, species taken separately are not intrinsically valuable. How- 
ever, since the intrinsically valuable biosphere is not some mystical or 
transcendental whole, but a systemic whole (i.e., a whole by virtue of 
the functional integration of its parts), its integrity, complexity, stability, 
variety, in a word, its inherently good or intrinsically valuable richness 
depends, obviously, on the continued existence of its component parts, 
i.e., its full complement of species. From the rationalist perspective, there- 
fore, the preservation of species, as the sine qua non of the preservation 
of biotic diversity, ought to be pursued quite apart from the instrumental 
value preservation may have in relation to human interests. 

Or at least so it would seem. However, if one defends one's intuition 
that biological impoverishment is objectively wrong by positing organic 
richness as objectively good, one might well be accused of temporal 
parochialism and a very subtle form of human arrogance. Considering 
our time as but an infinitesimal moment in the three and one-half billion 
year tenure of life on planet earth (let alone the possibility that earth 
may be but one of many planets to possess a biota), man's tendency to 
destroy other species might be viewed quite disinterestedly as a transi- 
tional stage in the earth's evolutionary odyssey. The Age of Reptiles came 
to a close in due course (for whatever reason) to be followed by the Age 
of Mammals. A holistic rationalist could not regret the massive die-off 
of the late Cretaceous because it made possible our yet richer mammal- 
populated world. The Age of Mammals may likewise end. But the “laws” 
of organic evolution and of ecology (if any there be) will remain operative. 
Nonhuman life would go on even after nuclear holocaust. In time spe- 
ciation would occur and species would radiate anew. Future "intelligent" 
forms of life may even feel grateful, if not to us then to their God (or 
the Good), for making their world possible. The new Age (of Insects, 
perhaps) would eventually be just as diverse, orderly, harmonious, and 
stable and thus no less good than our current ecosystem with its present 
complement of species. 

With friends like the holistic rationalists, species preservation needs no 
enemies. 


V. CONATIVISM 


In sharp contrast to the objective, holistic orientation of moral thought 
in the ancient and early modern period, Western moral thought since the 
Enlightenment has been singularly narcissistic. Kenneth Goodpaster has 
argued that the “impotence” of modern Western ethics in the face of 
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contemporary environmental problems is due to the fact that the two 
main modern schools of moral philosophy, deontological and utilitarian, 
assume egoism as an unquestioned given and then generalize to a larger 
set of intrinsically valuable *others." The process of generalization 
begins by identifying an essential psychological characteristic that makes 
oneself, in one's own eyes, intrinsically valuable. According to Kant, 
founder of the deontological school, the characteristic is reason or ra- 
tionality, and according to Bentham, founder of the utilitarian school, it 
is sentiency or the capacity to experience pleasure and pain. Egoism is 
then transcended by discovering the same characteristic in a select class 
of beings outside oneself.** It is revealing that both Kant and Mill, Ben- 
tham's protégé, invoke the Christian Golden Rule—love thy neighbor 
as thyself—as the perfect summary statement of their moral philosophies. 

Kant's moral metaphysic limits intrinsic value to rational beings. There- 
fore, Kant's moral metaphysic is unsupportive of intrinsic value for non- 
human beings, either individually or collectively as species. Kant, indeed, 
directly stated that nonhuman living beings were of instrumental value 
only.55 

Bentham’s axiology is more inclusive than Kant’s and is, in fact, the 
metaphysical foundation of the contemporary animal liberation/animal 
rights movement. Bentham himself recognized that the pleasure and pain 
of sentient animals must be taken into consideration no less than that of 
human beings,^6 but until very recently mainstream utilitarianism limited 
moral consideration to human welfare only. The contemporary animal 
liberation/animal rights philosophy gains much of its persuasive force 
from simply insisting that utilitarianism be put into practice in a logically 
consistent and intellectually honest way. 

The core moral metaphysic of utilitarianism and of the animal liber- 
ation/animal rights movement is inadequate, however, to address massive 
species extinction.^ In fact, it could under a certain extreme interpre- 
tation make matters worse. First, animal liberation excludes plants from 
moral consideration, shifting the burden of support for the rights-holding 
human-animal community onto plant species. Second, animal liberation/ 
animal rights provides no philosophical basis for concern for species qua 
species, as Peter Singer, a leading animal liberation theorist, openly ad- 
mits.** Animal liberation is concerned with the psychological well-being 
of individual animals, domestic no less than wild; its aim is to reduce 
individual animal suffering. A species qua species cannot experience 
pleasure or pain and thus upon Benthamic principles is entitled to no 
moral consideration. Since wild animals often suffer considerably in their 
natural habitats from extremes of cold, drought, starvation, disease, and 
predation, the animal liberationists’ program of reducing individual an- 
imal suffering might achieve a “‘final solution" by the deliberate, painless 
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extinction of all sentient nonhuman animal species.4? Or perhaps, as 
Mark Sagoff once remarked, from the point of view of animal liberation, 
the best thing for wild animals would be relocation in zoos, where they 
could be cared for and protected from the suffering inflicted on them by 
the elements and by one another.°° 

While Bentham's utilitarian moral metaphysic i is more inclusive than 
Kant's, it proves to be useless as a foundation for the intrinsic value of 
nonhuman species. However, certain historical modifications of Kant's 
deontological ethic, surprisingly, may be of some service in building a 
nonhomocentric case for species preservation. 

The neo-Kantian voluntarist ethical tradition which begins with Scho- 
penhauer substitutes conation (the ‘“‘will-to-live”) for reason as the es- 
sence of the self.5! Conation or the “‘will-to-live,” of course, is far more 
universal than reason, and at the very least resides in every living thing. 
(Schopenhauer thought that it also was the “kernel” of everything right 
down to elemental matter—of which inertia and gravity were the striv- 
ing—but more recent theorists in the conativist or voluntarist tradition 
are not so generous.) Generalizing from conation as the essence of self, 
it follows that all beings which are “manifestations” of the ‘“‘will-to-live,” 
i.e., at the very least all living things, have intrinsic value. 

Among recent exponents of conativism, Albert Schweitzer's *rever- 
ence-for-life" ethic exhibits the clearest traces of Schopenhauer's influence 
together with an explicit illustration of the modern method of generalizing 
from egoism to altruism.‘ Those Anglo-American moral philosophers 
who base moral standing (and sometimes rights) upon "interests" con- 
strued in the broadest sense are also, though they are usually not so 
identified, voluntarist fellow travelers. The term "interest" is, of course, 
ambiguous. Setting aside nonpsychological, nondispositional senses (e.g., 
the financial sense), “interest” has been construed in three principal ways. 
One may have an interest in the sense of having one's attention engaged. 
This may be called the cognitive sense of “interest.” If having interests 
means having one's attention engaged and the capacity for having inter- 
ests is the criterion of intrinsic value, then only those human beings and 
the higher vertebrates with cognitive capacities are intrinsically valua- 
ble.5? The capacity for having interests has been somewhat more broadly 
construed by animal liberationists in terms of “‘sentiency,” the capacity 
for experiencing pleasure and pain.* This may be called the hedonic 
sense of "interest." Joel Feinberg has construed interests in a sense broader 
still to mean a conative capacity: 


A mere thing, however valuable to others, has no good of its own. 
The explanation of that fact, I suspect, is that mere things have no 
conative life; neither conscious wishes, desires and hopes; nor urges 
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and impulses; nor unconscious drives, aims, goals; nor latent tend- 
encies, directions of growth, and natural fulfillments. Interests must 
be compounded somehow out of conations.^? 


Though Feinberg himself does not appear to appreciate this conse- 
quence, under this view of “interests” plants as well as animals may have 
interests and thus intrinsic value, because, though plants may not have 
“conscious wishes, desires, and hopes,” they have “tendencies, directions 
of growth, and natural fulfillments.” Goodpaster explicitly draws the 
implication, from Feinberg's discussion of interests, that plants, too, are 
in Goodpaster's terminology “morally considerable."56 On this basis, 
Goodpaster defends a “‘life principle" of moral considerability which 
includes all living things. 

The Schopenhauer-Schweitzer reverence-for-life ethic and the Feinberg- 
Goodpaster life principle ethic avoid some of the untoward characteristics 
of the Benthamic animal liberation moral metaphysic as applied to the 
question of species extinction. Clearly plants are included within the 
moral community as well as animals. And since the essential capacity 
identified as the criterion of moral considerability is conativity, not sen- 
tiency—a thrusting, striving, driving, developmental tendency or direc- 
tion (whether conscious or unconscious)—the life principle and rever- 
ence-for-life ethics do not have the effete and prophylactic connotations 
of the animal liberation/animal rights hedonic ethic. They suggest, to me 
at any rate, that living things should be left alone to fulfill their natural 
urges, drives, and developmental and reproductive sequences, or to strug- 
gle, fight, and die in the attempt rather than be coddled, sheltered, pro- 
tected, anesthetized, or otherwise “saved.” One's cardinal duty is not to 
interfere, to live and let live. 

Species per se, however, are no more conative than they are sentient 
or rational, hence species per se are not intrinsically valuable from this 
point of view. Species qua species may however be the incidental bene- 
ficiaries of an ethic directed toward the preservation of individual living 
beings since the reverence-for-life and life principle ethics would surely 
imply a far less callous, mindlessly destructive approach to the biota than 
that which currently prevails. 

Indeed, one of the principal problems with the conation-based moral 
metaphysic is that, if rigorously practiced, it would seem to require a 
restraint so severe that it would lead if not to suicide by starvation, at 
best to a life intolerably fettered. Schopenhauer, always intellectually 
honest, was prepared to accept these practical consequences. His more 
recent exponents recognize them as practical consequences, but treat them 
as a problem to be somehow got round. As Schweitzer remarks, “It 
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remains a painful enigma how I am to live by the rule of reverence for 
life in a world ruled by creative will which is at the same time destructive 
will"; and Goodpaster remarks, “the clearest and most decisive refutation 
of the principle of respect for life is that one cannot live according to it, 
... We must eat, experiment to gain knowledge, protect ourselves from 
predation (macroscopic and microscopic), . . . to take seriously the cri- 
terion of considerability being defended, all these things must be seen as 
somehow morally wrong." 57 

Goodpaster addresses this problem by means of a formal distinction 
which is, despite his claim to the contrary, largely vacuous. Since we are 
subject to certain "thresholds of moral sensitivity," ideally we may ac- 
knowledge the "rights" of all living things to exist, but practically we 
may be unable to live on such terms. Such ideals are “regulative,” not 
"operative."59 We are thus left paying lip service to an impractical ideal 
while day-to-day life goes on pretty much business as usual. 

Schweitzer hints at a decision procedure which might put some teeth 
in the reverence-for-life ethical ideal: “Whenever I injure life of any kind, 
I must be quite clear as to whether this is necessary or not. I ought never 
to pass the limits of the unavoidable, even in apparently insignificant 
cases."5? But the rule "never to pass the limits of the unavoidable" is 
very vague and indeterminate. The destruction of critical habitat for an 
endangered species may be judged “unavoidable” by a consortium intent 
on developing its "resources" at a reasonable profit. The extinction of 
several species of great whales may be “unavoidable” if the whaling 
industry is to recover its capital investment. More explicit criteria are 
needed if a moral theory according intrinsic value to all living things is 
to be at once “operative” (in Goodpaster's sense) and practical or 
livable.© 

If our society were to acknowledge and institutionalize a reverence- 
for-life or life principle ethic to the same extent that it has acknowledged 
and institutionalized an ethic based upon justice and human equality, 
things would be as different from what they are today for nonhuman 
forms of life as contemporary human life (in most democratic societies 
at least) differs from the oppressive conditions of the imperial and feudal 
past. Still, there is no logical link as far as I can see between a concern 
for the intrinsic value of individual plants and animals and a concern for 
species preservation. To be sure, a species survives only if its represent- 
ative specimens are allowed to survive and to reproduce successfully. 
However, according to the conative theory of intrinsic value, individual 
living things are in principle of equal value, while species preservationists 
set a much higher value, for example, on an individual furbish lousewort 
(a “mere” plant, but a precious custodian of unique genetic material) 
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than on an individual whitetail deer, a. commonplace mammal. A life- 
respecting society might significantly slow the rate of species extinction, 
but species preservation would be, nevertheless, an incidental conse- 
quence, a side effect. This is, however, the best that the prevailing struc- 
ture of modern moral philosophy can do.*! i 


VI. Bio-EMPATHY 


There remains a modern moral metaphysic which has been largely ignored 
or dismissed by the philosophical community, but which has survived 
largely in biological discussions of moral or moral-like phenomena. 
Hume's grounding of morality in feeling or emotion has been the basis 
for several recent attempts to explain the intrinsic value of other species. 
According to Hume, one may have a strong emotional attachment to 
one's own interests, but such an attachment is entirely contingent. It is 
possible, indeed, that one may also have strong feelings for the interests 
of other beings.€? Sometimes these overcome the self-regarding passions 
and issue in behavior which we praise as “heroic,” noble," or “saintly” 
(or condemn as ‘‘foolhardy” or ‘‘daft’’). 

Hume's famous sharp distinction between fact and value, his is/ought 
dichotomy, has made his moral metaphysic more appealing and useful 
to scientists interested in moral phenomena than any other philosophical 
analysis of ethics, since in science nature is conceived to be an objective 
and, more to the point so far as our interests are concerned, value-free. 
system. From the scientific point of view, nature throughout, from atoms 
to galaxies, is an orderly, objective, axiologically neutral domain. Value 
is, as it were, projected onto natural objects or events by the subjective 
feelings of observers. If all consciousness were annihilated at a stroke, 
there would be no good and evil, no beauty and ugliness, no right and 
wrong; only impassive phenomena would remain. Accordingly, it has 
been characteristic of evolutionary biological thought about moral phe- 
nomena to follow Hume (whether deliberately or not) and treat moral 
valuation and behavior as both subjective and affective. 

One of the more conspicuous problems for an evolutionary biological 
account of animal behavior is this: How is it possible to account for the 
existence of something like morality or ethics among human beings and 
their prehuman ancestors in a manner consistent with evolutionary the- 
ory? One would suppose, given the struggle for existence, that hostile, 
aggressive traits would be of great advantage to individuals in competition 
with one another for limited resources and that therefore such traits 
would be represented in ever increasing magnitude in future generations. 
As time goes on we should see less inclination toward “moral” behavior, 
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rather than, as the history of civilization seems to indicate (though cynics 
might well contest this point), more. At this late date, in any case, all 
human beings, indeed all animals, should be thoroughly rapacious and 
utterly merciless. Kindness, pity, generosity, benevolence, justice, and 
similar dispositions should have been nipped in the bud as soon as they 
appeared, winnowed by the remorseless and impersonal principle of nat- 
ural selection. 

Charles Darwin himself tackled this problem in The Descent of Man.® 
He begins with the observation that for many species, and especially 
mammals, prolonged parental care is necessary to ensure reproductive 
success. Such care is motivated by a certain strong emotion which adult 
mammals (in some species perhaps only the females) experience toward 
their offspring—parental love. Selection for this capacity would affect a 
species’ psychological profile since it would strongly contribute to inclu- 
sive fitness (not necessarily prolonged individual survival, so much as 
reproductive success). 

Once established, Darwin argued, the “parental and filial affections” 
permitted the formation of small social units originally consisting, pre- 
sumably, of parent(s) and offspring. The survival advantages to the in- 
dividual of membership in a protective social unit, like a family group, 
are obvious and would tend to conserve slight variations of the parent- 
child emotional bond, such as affection for other kin—siblings, uncles, 
aunts, cousins, and so on. Those individuals in whom these affections 
were strongest would form the most closely knit family and clan bonds. 
Now, these and similar “social sentiments" or “‘social instincts," such as 
“the all-important emotion of sympathy," Darwin reasoned, “will have 
been increased through natural selection; for those communities which 
included the greatest number of the most sympathetic members would 
flourish best, and rear the greatest number of offspring.” 

As family group competes with family group, ironically, the same 
principles which at first would seem to lead to greater intolerance and 
rapacity lead instead to increased affection, kindness, and sympathy, for 
now the struggle for limited resources is understood to be pursued col- 
lectively, and groups with “‘the greatest number of the most sympathetic 
members” may be supposed to out-compete those whose members are 
quarrelsome and disagreeable. “No tribe," Darwin tells us, “could hold 
together if murder, robbery, treachery, etc., were common; consequently, 
such crimes within the limits of the same tribe ‘are branded with ever- 
lasting infamy’; but excite no such sentiment beyond these limits." 65 
Indeed, beyond these limits, it remains biologically important for the 
passions of aggression, rage, and bloodlust to come into play. 

Not only was there selective pressure for more intense sympathy and 
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affection within group boundaries, there was selective pressure for more 
widely cast social sentiments, since in competition among the most in- 
ternally peaceable and cooperative groups the larger will win out. “As 
man advances in civilization, and small tribes are united into larger com- 
munities, the simplest reason would tell each individual that he ought to 
extend his social instincts and sympathies to all the members of the same 
nation though personally unknown to him [and unrelated to him 
genetically ]."66 

Unlike both the (Benthamic) utilitarian and (Kantian) deontological 
schools of modern moral philosophy, the Humean-Darwinian natural 
history of morals does not regard egoism as the only genuine and self- 
explanatory value. Selfishness and altruism are equally primitive and both 
are explained by natural selection. Self-assertion and aggressiveness are 
necessary for survival to reproductive age and to reproductive success, 
but so are caring, cooperativeness, and love. 

Darwin's account of the origin and evolution of morals obviously 
involves the current biological anathema of “group selection," i.e., nat- 
ural selection operating with respect to groups rather than to individual 
phenotypes who are the immediate carriers of these genes. A more 
rigorous theoretical account of social-moral phenomena has recently been 
provided by social evolutionary theorists.6* Darwin's classical account, 
however, is an indispensable ingredient in the theoretical structure of 
Aldo Leopold's “land ethic" (which contains a plea for the “‘biotic right" 
of other species to exist) and it is the basis for Paul and Anne Ehrlich's 
argument for the "rights" of species to exist, as well. 

Leopold's biological description of an ethic as “a limitation on freedom 
of action in the struggle for existence"? at once locates ethics in a Dar- 
winian context and suggests the evolutionary paradox presented by eth- 
ical phenomena. His resolution of the paradox is Darwin's in a nutshell. 
An ethic, according to Leopold, “has its origin in the tendency of inter- 
dependent individuals or groups to evolve modes of cooperation." 7? Leo- 
pold, following Darwin, believes that growth in the extent and complexity 
of human ethics, what he calls the “ethical sequence," has paralleled and 
facilitated growth in the extent and complexity of human societies. Leo- 
pold envisions the land ethic as the next "step" in this pattern of social- 
ethical expansion. Social evolution has recently achieved a worldwide 
human society and ethically we have achieved, corresponding to this 
social condition, the ideal of universal “human rights." Ecology, Leopold 
points out, represents the relationship of human and nonhuman organ- 
isms in the natural environment by means of a “community concept." 
Were this ecological idea of a “biotic community” to become widely 
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current, Leopold foresees the emergence, correlatively, of a “land ethic" 
or “ecological conscience." 

Many biologists have come to see the world through a prism of evo- 
lutionary and ecological theory. Moreover, as scientists they participate 
in a more general “Copernican” world view. The earth is perceived as a 
very small, lush, blue-green island in a vast desert sea of space. Biotas 
may exist on other planets, but these would be genuinely "foreign," 
"alien," in comparison to which earth's organisms are all literally kin. 
If Darwin is correct that the perception of another being as a family and/ 
or community member triggers in us certain instinctive emotional re- 
sponses, and if all the denizens of the “small planet" earth are so per- 
ceived, then something like Leopold's land ethic may become an operative 
ideal for future civilization. 

These conceptual elements are all present in abbreviated form in Paul 
and Anne Ehrlich's impassioned appeal for “species rights": “Our fellow 
passengers on Spaceship Earth, who are quite possibly our only living 
companions in the entire universe, have a right to exist"! The phrases 
“Spaceship Earth" and the “entire universe" evoke the Copernican per- 
spective and “fellow passengers" and "living companions” evoke the 
evolutionary-ecological world view. 

The Ehrlichs go on to provide a more extended rationale for “species 
rights," and though they do not mention Darwin by name, their under- 
standing of the origin and evolution of morals is step for step Darwin's 
own and their projection of future moral evolution to include other 
species recapitulates the next step in the "ethical sequence" of Leopold's 
land ethic: 


Along with other ecologists, we feel that the extension of the notion 
of “rights” to other creatures. . . is a natural and necessary extension 
of the cultural evolution of Horno sapiens. ... From an original 
concern only with the family or immediate group there has been a 
steady trend toward enlarging the circle toward which ethical be- 
havior is expected. First the entire tribe was included, then the city- 
state, and more recently the nation. In this century concern has been 
extended in many groups to encompass all of humanity. . . . In the 
last hundred years, the ranks of those in the United States and Europe 
advocating compassion for, and unity with, the rest of the natural 
world have swollen considerably.” 


Moral metaphysics “from the side of natural history,” as represented 
by Hume, Darwin, Leopold, and the Ehrlichs, differs at several key points 
from moral metaphysics from the side of philosophy. I have already 
pointed out that in the biological tradition egoism is not the only irre- 
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ducible, primitive value. Affection and sympathy, the “moral sentiments," 
are on equal footing with “self-love.” Further, there is no preoccupation 
with psychological states as intrinsically valuable in and of themselves— 
no special concern with pleasure and pain, reason and knowledge, in- 
terests, or a hierarchy of beings determined by psychological complexity. 
The importance of this difference and the next cannot be stressed enough. 
The value of organisms is not gauged by how they feel, nor by how they 
make humans feel, although their value ultimately depends upon certain 
"intentional" mammalian affections. And, while the two mainstream 
modern philosophical accounts and the natural history account of mo- 
rality can provide for the intrinsic value of individual nonhuman organ- 
isms, the philosophical accounts grant moral standing for individuals 
only, while the natural history account makes possible moral status for 
wholes. Hume, for example, recognizes a distinct sentiment which nat- 
urally resides in human beings for the “publick interest." Darwin rec- 
ognizes affection not only for “fellows” but for “family” and “tribe,” 
i.e., in general, “the good or welfare of the community."7* Leopold says 
that his land ethic would require of Homo sapiens “respect for the [biotic] 
community as such."75 The Ehrlichs also talk about species qua species, 
as well. 

Thus I think we have found, at last, an axiology which faithfully 
articulates and adequately grounds the moral intuition that nonhuman 
species have "intrinsic value.” They may not be valuable in themselves, 
but they may certainly be valued for themselves. According to this ex- 
panded Humean account, value is, to be sure, humanly conferred, but 
not necessarily homocentric. We certainly experience strong self-oriented 
feelings and appraise other things in reference to our human interests. 
But we experience certain distinct disinterested affections as well. We can 
foster, for example, the welfare of our own kin at considerable cost or 
even sacrifice to ourselves. We are capable of a disinterested sympathy 
and selfless charity to persons unrelated and unknown to us. According 
to Hume, the "intrinsic value" we attribute to all human beings is a 
projection or objectification of this “sentiment of humanity." 

The philosophical and popular disagreement about which beings are 
intrinsically valuable, though all value is itself affective, is, according to 
this theory, a matter of cognitive rather than affective differences. The 
human capacity for the moral sentiments upon which intrinsic value 
depends is fairly uniform (because it is a genetically fixed psychological 
characteristic like sexual appetite) and roughly equally distributed 
throughout the human population. To whom or to what these affections 
are directed, however, is an open matter, a matter of cognitive represen- 
tation—of “nurture,” not “nature.” A person whose social and intellec- 


160 


Intrinsic Value of Nonhuman Species 


tual horizons are more or less narrow regards only a more or less limited 
set of persons and a more or less local social whole to be intrinsically 
valuable. To perceive nonhuman species as intrinsically valuable involves, 
thus, not only the moral sentiments, but an expansive cognitive repre- 
sentation of nature. 

The Humean/Darwinian bio-empathetic moral metaphysic, based upon 
naturally selected “moral sentiments," provides a theory according to 
which species qua species may have "intrinsic value." That is, they may 
be valued for themselves. Because the theory is humanly grounded, 
though not humanly centered, it does not impel us toward some detached 
and impersonal axiological reference point and thus submerge the value 
of the present ecosystem in a temporally and spatially infinite cosmos, 
as Holistic Rationalism does. Our social affections are extended to our 
fellow members and to the social whole of which we are part. The 
tribesmen who stand helplessly by and witness the “extinction” of their 
culture, as so many nineteenth-century Native Americans unfortunately 
had to do, take little comfort in knowing that another cultural order will 
replace their own. Similarly, this is the biotic community of which we 
are a part, these are our companions in the odyssey of evolution, and it 
is to them, not to any future complement, that our loyalties properly 
extend. 

Hume's grounding of morality in feeling or emotion has usually been 
regarded by the philosophical community as leading inevitably to an 
irresponsible ethical relativism.76 If good and evil, right and wrong, are, 
like beauty and ugliness, in the eye of the beholder, then there can be no 
moral truths. We could no more reject as mistaken the opinion that 
matricide, say, is good, than the opinion that Picasso's Cubist paintings 
are ugly. 

While Hume's theory of morality is certainly an emotive theory, it does 
not necessarily collapse into emotive relativism. Hume provides for a 
functional equivalent of objective moral truths by what may be called a 
“consensus of feeling." The human psychological profile in certain crucial 
respects is standardized, fixed. Unlike aesthetic judgments, which noto- 
riously vary widely from culture to culture and within the same culture 
from person to person, moral judgments (allowing for certain peripheral 
divergencies) are both culturally and individually invariant. Christian 
cultures may regard polygamy with horror while Muslim cultures may 
approve it. Still, all cultures abominate murder, theft, treachery, dishon- 
esty, and the other cardinal vices. Certainly individuals differ in the degree 
to which they are endowed with the moral sentiments. Still, just as we 
can speak of certain normal physical proportions and conditions among 
human beings, while allowing for all sorts of variations, so we can speak 


161 


J. Baird Callicott 


of a certain normal human affective profile, while allowing for all sorts 
of variations. Some people are tall, others are short, and both the tall and 
the short are normal. Then there are giants and midgets. Similarly, some 
people are overflowing with moral sentiments while others experience 
them far less intensely and are more possessed by self-love. Depraved 
criminals, for example, exceed the limits of normality. They are the 
psychological equivalent of the physically freakish. Their emotional re- 
sponses are not untrue, but, by the human consensus of feeling, they are 
“wrong,” morally, if not epistemically. 

For Hume the “universality” of human moral dispositions was an ad 
hoc fact. Darwin completed Hume's theory by explaining how such a 
standardization came about..Like the complex of normal human physical 
characteristics, normal human psychological characteristics, including the 
moral sentiments, were fixed by natural (and perhaps by sexual) selection. 

Still it may seem defeating to say that the nonutilitarian value of other 
forms of life is ultimately emotional, that it rests upon feeling, that species 
are valuable and we ought to save them simply because we have an 
affection for them. This would be defeating if there were some viable 
alternative and if emotivism implied moral relativism. But according to 
the Humean-Darwinian axiology, the only tenable axiology from the 
general perspective of traditional normal science, all value is affective. 
The intrinsic value we attribute to individual human beings and to hu- 
manity expresses only our feelings for co-members of our global village 
and for our human community. I remain convinced therefore that the 
Humean-Darwinian moral metaphysic is, intellectually, the most coher- 
ent and defensible axiology and, practically, the most convincing basis 
for an environmental ethic which includes intrinsic value for nonhuman 
species. 


VII. CONCLUSION 


In the foregoing discussion I have stressed the importance of the question, 
“Why try to preserve threatened and endangered species?" There are 
good “utilitarian” or *homocentric" reasons for preserving all or almost 
all existing species. Other species contribute to human well-being as 
performers of vital services, as resources, and as functional components 
in the global (human) life-support system, “Spaceship Earth." Frequently 
one also finds a distinctly “nonutilitarian” or “nonhomocentric” argu- 
ment for species preservation, viz., that we have a moral obligation not 
to extirpate species or, more commonly, that other species, no less than 
we, have a right to exist, a right to a share of life on the planet. The 
nonutilitarian or nonhomocentric ethical argument for species preser- 
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vation is said (by some at least) to be the most compelling reason for 
species preservation, but, paradoxically, it has been the least well artic- 
ulated. Accordingly, my primary goal has been to explore and evaluate 
possible conceptual bases of the nonutilitarian or nonhomocentric ar- 
gument for species preservation, and more particularly, to analyze and 
evaluate the assertion of rights on behalf of species. 

The concept of “species rights" is not without its problems. Because 
of its conceptual difficulties, from a philosophical point of view, it would 
be better abandoned altogether. But philosophers have little influence on 
the vagaries of popular usage. The assertion of "species rights" upon 
analysis appears to be the modern way to express what philosophers call 
"intrinsic value" on behalf of nonhuman species. Thus, the question, 
“Do nonhuman species have a right to exist?" transposes to the question, 
*Do nonhuman species have intrinsic value?" There are several distinct 
moral metaphysics which might yield a positive answer to this question: 
J-Theism, Rational Holism, Conativism, and Bio-empathy. 

Of these distinct types of moral theory, J-Theism and Bio-empathy 
appear to me to provide most effectively for the intrinsic value of other 
species. Each has wide appeal to different and complementary segments 
of the public, and each is relatively simple and straightforward. 

Conativism most accords with prevailing biases in philosophical ethics, 
but because of its intractably “atomic” or “individualistic” ontology it 
can provide at best only incidentally for moral concern over vanishing 
species. Holistic Rationalism has some contemporary popular appeal and 
some contemporary philosophical representation, but it is more plausible 
in an ancient and early modern creationist context of thought. As a value 
theory it is so general, abstract, and impersonal that pressed to its logical 
extremes it might ill serve the cause of species preservation. 

Only J-Theism unequivocally provides for objective intrinsic value for 
existing nonhuman species. The cognitive complex with which J-Theism 
is associated, the Judeo-Christian world view, is culturally well estab- 
lished and familiar. The greatest cultural competitor of the Judeo-Chris- 
tian world view is Scientific Naturalism, with which the Bio-empathic 
axiology is conceptually and historically associated. Those unpersuaded 
by J-Theism, because of Judeo-Christianity's conflict with Scientific Nat- 
uralism, are likely, therefore, to be persuaded by Bio-empathy. 

So, if the Western world's two main cultural belief systems, Judeo- 
Christianity and Scientific Naturalism, both provide for the intrinsic value 
of other species, why does the notion that nonhuman species have in- 
trinsic value seem so foreign and why does it attract so much skepticism, 
opposition, and ridicule? Unfortunately for our nonhuman companions 
on the planet, the Judeo-Christian world view also harbors an axiology 
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contradictory to J-Theism, namely P-Theism. P-Theism's moral meta- 
physic permits, if it does not require, the interpretation that human beings 
are morally privileged. In the P version of Genesis, human privilege is 
supported by the doctrine that God created human beings in His own 
image and favored them in His creation as rightfully holding “dominion” 
over nature. “Dominion” could be taken in several senses, one of which 
might imply a “steward” role for man in relation to nature, but it has 
more usually been taken to imply “mastery.” The dogged insistence by 
many people that other forms of life have only instrumental value is 
probably traceable to this strain of thought in the Judeo-Christian tra- 
dition. Resistance to the notion of intrinsic value for other species in the 
scientific community, on the other hand, may be the result of residual 
acceptance of Judeo-Christian human chauvinism or may stem from the 
mistaken belief that since values, from a scientific point of view, are not 
wholly objective, they are therefore necessarily selfish or narcissistic, 
somehow unreal, or otherwise specious. 


NOTES 


1. See George M. Woodwell, “The Challenge of Endangered Species,” in Ex- 
tinction Is Forever, edited by Ghillian Prance and Thomas Elias (New York: 
New York Botanical Garden, 1977), p. 5. 

2. See Thomas Eisner et al., Conservation of Tropical Forests," Science 213 
(1981): 1314, and Thomas E. Lovejoy, this volume. 

3. See International Union for Conservation of Nature and Natural Resouces 
(IUCN), Red Data Book (Morges, Switzerland: IUCN, 1974) and Norman 
Myers, “An Expanded Approach to the Problem of Disappearing Species,” 
Science 193 (1976): 198-201. 

4. Norman Myers, The Sinking Ark: A New Look at the Problem of Disap- 
pearing Species (New York: Pergamon Press, 1979), p. 4. This seemingly 
preposterous rate is based upon the assumption that systematic deforestation 
of moist tropical forests could result in the loss of one million species by the 
turn of the century (see Eisner et al., Conservation of Tropical Forests"). 
Considering how close we are to 2000 A.D., the rate of 100 per day actually 
appears conservative. An average of more nearly 150 species extinctions per 
day would have to take place if one million species were to go extinct between 
now and the year 2000. 

5. Eisner et al., "Conservation of Tropical Forests"; Myers, Sinking Ark, p. 5. 

6. A. R. Wallace, The Geographical Distribution of Animals (London: Mac- 
millan, 1876), p. 150. 

7. This and the other questions in the paragraph are routinely posed rhetorical 
questions. Should the figure of 90 + percent be doubted, however, see David 
M. Raup, “Size of the Permo-Triassic Bottleneck and Its Evolutionary Im- 
plications," Science 206 (1979): 217-18. 
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. See Normal D. Newell, “Crises in the History of Life," Scientific American 


208 (1963): 76-92; David M. Raup and J. John Sepkoski, Jr., *Mass Ex- 
tinctions in the Marine Fossil Record," Science 215 (1982): 1501-1503. 


. Two recent works, Myers, Sinking Ark, and Paul and Anne Ehrlich, Ex- 


tinction: The Causes and Consequences of the Disappearance of Species 
(New York: Random House, 1981), are in large part convenient catalogues 
of utilitarian, or more accurately '*homocentric," arguments for species pres- 
ervation. Also see Bryan G. Norton, this volume, and Alastair S. Gunn, 
"Preserving Rare Species," in New Introductory Essays in Environmental 
Ethics (New York: Random House, 1984), pp. 289-335. Gunn provides a 
taxonomy and critical discussion of utilitarian or homocentric arguments for 
species preservation. 

As a system of philosophical ethics, utilitarianism does not posit human 
happiness or human well-being as the summum bonum. Rather, Jeremy 
Bentham and John Stuart Mill, the founders of utilitarianism, declared that 
pleasure is good and pain is evil and that it is the duty of a moral agent to 
maximize the one and minimize the other no matter where located, i.e., no 
matter by whom experienced. Cf. Jeremy Bentham, Introduction to tbe Prin- 
ciples of Morals and Legislation, New Edition (Oxford: The Clarendon Press, 
1823), chap. I, secs. I and X, and John Stuart Mill, Utilitarianism (New 
York: The Library of Liberal Arts, 1957), chap. 2. The implications of this 
view for animal liberation and the preservation of species are discussed below. 
Woodwell, “The Challenge of Endangered Species," p. 5, and Howard S. 
Irwin, Extinction Is Forever, Preface, p. 2. Cf. also Michael Soule's comment 
in Proceedings of the U.S. Strategy Conference on Biological Diversity, Nov. 
16-18, 1981 (Washington, D.C.: Department of State Publication 9262, 
1982), p. 61: “[Ijt is regrettable that we must all pretend to be concerned 
exclusively with man and his welfare and put nearly all of our arguments 
for conservation for biological diversity in terms of benefit for man. [W]hen 
[will we] admit in public that conservation is not only for people, something 
most of us already admit in private [?]" 

William Godfrey-Smith, “The Rights of Non-humans and Intrinsic Values,” 
in Environmental Philosophy, edited by Don Mannison, Michael McRobbie, 
and Richard Routley (Canberra: Australian National University, 1980), p. 
31, shares my suspicions: “Although environmentalists often use the rare 
herb argument, it seems to me that it is really only a lever; it does not express 
a very significant component of their thinking." See also Alastair S. Gunn, 
*Why Should We Care About Rare Species?" Environmental Ethics 2 (1980): 
17-37. 

Examples, in chronological order, are: John Muir, Our National Parks (Bos- 
ton: Houghton Mifflin, 1901), p. 57, and A Thousand Mile Walk to the 
Gulf (Boston: Houghton Mifflin, 1916), p. 98; Aldo Leopold, A Sand County 
Almanac (Oxford: Oxford University Press, 1949), pp. 210, 211; Charles 
Elton, Tbe Ecology of Invasions by Animals and Plants (London: Methuen, 
1958), p. 144; David Ehrenfeld, “The Conservation of Non-Resources,” 
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American Scientist 64 (1976): 654; Bruce MacBryde, “Plant Conservation 
in the United States Fish and Wildlife Service,” in Extinction Is Forever, 
p. 70; Ehrlich and Ehrlich, Extinction, p. 48; Roger E. McManus and 
Judith Hinds, eds., The Endangered Species Act Reauthorization Bulletin 1 
(Washington, D.C.: Center for Environmental Education, Dec. 1981), 
puo 

Gunn, “Preserving Rare Species," p. 330. 

Mark Sagoff, “On the Preservation of Species," Columbia Journal of Law 
7 (1980): 64, claims that “we enjoy an object because it is valuable; we do 
not value it merely because we enjoy it. . . . Esthetic experience is a perception, 
as it were, of a certain kind of worth." For a similar judgment about aesthetic 
experience as applied to the question of species preservation see Lilly-Marlene 
Russow, “Why Do Species Matter?" Environmental Ethics 3 (1981): 101- 
12. William F. Baxter, People or Penguins: Tbe Case for Optimal Pollution 
(New York: Columbia University Press, 1974), p. 5, however, turns this 
argument on its head: “Damage to penguins, or sugar pines, or geological 
marvels is, without more, simply irrelevant. One must go further... , and 
say: Penguins are important because people enjoy seeing them walk about 
rocks. .. ." Ehrenfeld, “The Conservation of Non-Resources," p. 654, dis- 
cusses the aesthetic rationale for species preservation and concludes that “‘it 
is rooted in the homocentric, humanistic world view,” since it appeals, finally, 
to what “is stimulating to man." He finds the aesthetic rationale incompatible 
with the *humility-inspiring discoveries of community ecology or with the 
sort of ecological world view, emphasizing the connectedness and immense 
complexity of man-nature relationships, that now characterize a large bloc 
of ecological thought." This is also the case, I think with Donald Regan's 
novel argument for the intrinsic value of experiences regarding nonhuman 
species (this volume). The “organic unity" of the complex" consisting of a 
natural object, human knowledge of a natural object, and the human pleasure 
taken in that knowledge notwithstanding, upon Regan's argument nonhu- 
man species remain only instrumentally valuable as epistemic resources; the 
value Regan finds in nonhuman species is formally the same as aesthetic 
value, since species are valuable according to his account as objects of ep- 
istemic experience rather than as objects of aesthetic experience. The putative 
intrinsic value he claims for nonhuman species is susceptible to reduction to 
mere instrumental value. As either aesthetic or epistemic objects, nonhuman 
species are valued only as means to an intrinsically valuable state of human 
consciousness or so either Baxter or Ehrenfeld might insist. 

See, for example, Holmes Rolston III, “Are Values in Nature Subjective or 
Objective," Environmental Ethics 4 (1982): 125-51; and Don E. Marietta, 
Jr., "Knowledge and Obligation in Environmental Ethics: A Phenomenolog- 
ical Approach," Environmental Ethics 4 (1982): 153-62. 

See for example, Christopher Stone, Should Trees Have Standing? Toward 
Legal Rights for Natural Objects (Los Altos: William Kaufman, 1974) for 
an "operational" definition. It may be worth noting that the Endangered 


166 


18. 


19. 


20; 


PA 


22. 


23. 
24: 


25: 


26. 


Intrinsic Value of Nonhuman Species 


Species Act of 1973 confers rights upon specimens of endangered species 
according to Stone’s operational criteria, although the Act does not specify 
“rights” per se and grounds its protection for endangered species exclusively 
in utilitarian terms. 

See H.L.A. Hart, “The Ascription of Responsibility and Rights,” in Logic 
and Language, edited by Anthony Flew (Garden City: Anchor Books, 1965), 
pp. 151-74. 

John Rodman, “The Liberation of Nature,” Inquiry 20 (1977): 108, agrees 
with this analysis of the popular preservationist usage of “rights”: “To affirm 
that ‘natural objects’ have ‘rights’ is symbolically to affirm that all natural 
entities, including humans, have intrinsic worth simply by virtue of being.” 
Nicholas Rescher, “Why Save Endangered Species?" in Unpopular Essays 
on Technological Progress (Pittsburgh: University of Pittsburgh Press, 1980), 
agrees that species per se cannot be coherently attributed rights. He also 
asserts that we have an ethical duty to save endangered species because they 
possess a metaphysical intrinsic value. He does not, however, undertake to 
provide a theory of intrinsic value or detail a metaphysics which conceptually 
grounds the intrinsic value of species. 

David L. Hull, “A Matter of Individuality,” Philosophy of Science 45 (1978): 
335-60. 

For a general discussion, see Michael Ruse, “Definitions of Species in Biol- 
ogy,” The British Journal for the Philosophy of Science 20 (1969): 97-119. 
For a critical discussion of Hull's views see D. B. Kitts and D. J. Kitts, 
“Biological Species as Natural Kinds," Philosophy of Science 46 (1979): 613- 
22, and Arthur L. Caplan, “Back to Class: A Note on the Ontology of 
Species," Philosophy of Science 48 (1981): 130-40. 

In the interests both of contemporary relevance and saving space I shall not 
discuss those classical moral metaphysics which might provide for the in- 
trinsic value of nonhuman species, but which have few contemporary ex- 
ponents. An example of one such theory is G. E. Moore's Intuitionism in 
which value or “goodness” is alleged to be an objective, but “non-natural,” 
quality which one may discern by one's unaided moral sensibilities. 
Ehrenfeld, “The Conservation of Non-Resources," p. 654. 

Ibid., p. 655. Similar ideas are expressed in his “What Good Are Endangered 
Species Anyway?" National Parks and Conservation Magazine 52 (October 
1978): 10-12; and The Arrogance of Humanism (New York: Oxford Uni- 
versity Press, 1978), pp. 207-11. 

See John Passmore, “The Treatment of Animals," Journal of the History of 
Ideas 36 (1975): 195-218, for a definitive discussion. 

Lynn White, Jr., “The Historical Roots of Our Ecologic Crisis,” Science 155 
(1967): 1203-1207. White does not consider an alternative, environmentally 
more sympathetic interpretation of the verses in question, generally referred 
to as “stewardship.” According to the stewardship interpretation of Scripture, 
man's superiority implies not only privilege but responsibility. For a scholarly 
elaboration and defense of a stewardship reading of Genesis 1:26-30 see 
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James Barr, *Man and Nature: The Ecological Controversy and the Old 
Testament,” Bulletin of the John Rylands Library 55 (1972): 9-32. 
Lynn White, Jr., *Historical Roots," p. 1205. 


natural rights was initially defended by John Locke in his quaint First Treatise 
of Government in Scriptural terms. God, according to Locke, conferred rights 
upon Adam and his descendants. In this connection we should remind our- 
selves of Thomas Jefferson's famous words in the Declaration of Independ- 
ence: “all men... are endowed by their Creator with certain inalienable 
rights. . . ." Human worth and dignity thus were once commonly grounded 
in a theocentric moral metaphysic. 

John Muir, Our National Parks, p. 57 (emphasis added). 

Muir, Thousand Mile Walk, pp. 98-99. 

Arthur Weiser, The Old Testament: Its Formation and Development, trans- 
lated by D. Barton (New York: Association Press, 1961). 

Ibid., p. 77. 

See F. M. Cornford, Principia Sapientia (Cambridge: Cambridge University 
Press, 1952), chap. 11, for a detailed dicussion. 

Cf. “The Tübingen School,” most notably, H. J. Kramer, Arete bei Platon 
und Aristoteles: zum Wesen und zur Geschichte der platonischen Ontologie 
(Heidelberg: Heidelberger Akademie, 1959); cf. also Konrad Gaiser, Platons 
ungeschreibene Lehre (Stuttgart: E. Klept, 1963); Konrad Gaiser, ed., Das 
Platonbild (Hildesheim: G. Olms, 1969) and J. N. Findlay, Plato: The Writ- 
ten and Unwritten Doctrines (London: Routledge and Kegan Paul, 1974). 
See Plato, Gorgias 503e-508c, for a reasonably clear and explicit statement 
of the nature of goodness (i.e., value). 

G. W. v. Leibniz, “Monadology,” no. 58 in G. R. Montgomery, trans., 
Leibniz (LaSalle, Ill.: Open Court, 1962), p. 263. 

G. W. v. Leibniz, “Discourse on Metaphysics,” sec. 6, in Leibniz, p. 11. 
See, for example, Noel J. Brown, “Biological Diversity: The Global Chal- 
lenge,” in Proceedings of the U.S. Strategy Conference on Biological Diversity 
(see n. 11 above). 

Leopold, Sand County, p. 224. 

Peter Miller, **Value as Richness: Toward a Value Theory for an Expanded 
Naturalism in Environmental Ethics," Environmental Ethics 4 (1982): 103. 
See Leibniz, *Monadology," nos. 53-59, for an explicit discussion of these 
conditions. In addition to order and variety, Leibniz also includes in the 
concept of value the tantalizingly “organic” characteristics of “‘interconnec- 
tion," "relationship," “adaptation,” and “universal harmony." For a fuller 
discussion see Walter H. O’Briant, *Leibniz's Contribution to Environmental 
Philosophy," Environmental Etbics 2 (1980): 215-20. 

See Leibniz, “Discourse on Metaphysics,” sec. 5, where he compares God 
to “an excellent Geometer" and to “a good architect." He goes on to say, 
"that the reason [God] wishes to avoid multiplicity of hypotheses or prin- 
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ciples [is] very much as the simplest system is preferred in Astronomy” 
(Leibniz, pp. 8-9). 

Kenneth Goodpaster, “From Egoism to Environmentalism,” in Ethics and 
Problems of the 21st Century, edited by Kenneth Goodpaster and Kenneth 
Sayre (Notre Dame: Notre Dame University Press, 1979), pp. 21-35. 

Kant provides the clearest possible illustration: “Its [the categorical imper- 
ative’s] foundation is this, that rational nature exists as an end in itself. Man 
necessarily conceives his own existence this way, and so far this is a subjective 
principle of human action.” In Kant’s view this subjective principle becomes 
(relatively) “objective” by generalization, viz.: “But in this way also every 
other rational being conceives of his own existence, and for the very same 
reason; hence the principle is also objective, and from it, as the highest 
practical ground, all laws of the will must be capable of being derived." John 
Stuart Mill, Bentham's utilitarian protégé, employs the same general strategy 
as Kant to transcend egoism. According to Mill, “the happiness [previously 
defined in terms of pleasure and pain] which forms the utilitarian standard 
of what is right in conduct is not the agent's own happiness but that of all 
concerned. As between his own happiness and that of others, utilitarianism 
requires him to be as strictly impartial as a disinterested and benevolent 
spectator.” Immanuel Kant, Foundations of the Metaphysics of Morals, trans. 
by John Watson (Glasgow: Jackson, Wylie and Company, 1888), second 
section, and John Stuart Mill, Utilitarianism (New York: Bobbs-Merrill, 
1957), chap. 2 (emphasis added). 

Kant, Foundations, second section: “And even beings whose existence de- 
pends upon nature [including thus animals and plants], not upon our will 
have only relative value as means [i.e., instrumental value]. . . ." For a more 
elaborate statement see “Duties to Animals and Spirits," in Immanuel Kant, 
Lectures on Ethics, trans. by Louis Infield (New York: Harper and Row, 
1963), pp. 239-41. 

Jeremy Bentham, Az Introduction to tbe Principles of Morals and Legisla- 
tion, New Edition (Oxford: Oxford University Press, 1823), chap. xvii, sec. 
Le 

J. Baird Callicott, “Animal Liberation: A Triangular Affair," Environmental 
Ethics 2 (1980): 311-38. See also similar views expressed by R. and 
V. Routley, “Human Chauvinism and Environmental Ethics," in Mannison 
et al., eds., Environmental Philosophy, pp. 96-189 (see n. 12 above). 

Peter Singer, “Not for Humans Only: The Place of Nonhumans in Environ- 
mental Issues," in Goodpaster and Sayre, eds., Ethics and Problems of the 
21st Century, pp. 191-206. Tom Regan has expressed a similar view in The 
Case for Animal Rights (Berkeley: University of California Press, 1983), p. 
360: *... the reason we ought to save the members of endangered species 
of animals is not because the species is endangered but because the individual 
animals have valid claims and thus rights. . . ." 

In response to this concern which I first expressed as an “irony” of animal 
liberation in “A Triangular Affair," animal liberationist Edward Johnson 
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saw nothing wrong with it. According to Johnson, “the crucial point, though, 
is that there is no ‘irony’ here even if a species does become extinct, since it 
is not the species that is being liberated, but individual members of the 
species." Edward Johnson, “Animal Liberation Versus the Land Ethic,” En- 
vironmental Etbics 3 (1981): 267. 

Sagoff, personal communication. 

Arthur Schopenhauer, The World as Will and Idea, trans. Haldane and Kemp 
(Garden City: Doubleday, 1961); see also, “Transcendent Considerations 
Concerning the Will as Thing in Itself,” in The Will to Live: Selected Writings 
of Arthur Schopenhauer, edited by Richard Taylor (New York: Frederick 
Unger, 1962), pp. 33-42. 
“Just as in my own will-to-live there is a yearning for more life . . . so the 
same obtains in all the will-to-live around me, equally whether it can express 
itself to my comprehension or whether it remains unvoiced." Schweitzer here 
says in effect, my essence and for me the source of my own preciousness is 
the will-to-live, but the same thing, a striving for life, is in every other living 
thing. There follows the transition from egoism to altruism: “Ethics thus 
consists in this, that I experience the necessity of practicing the same reverence 
for life toward all will-to-live, as toward my own." Albert Schweitzer, Civ- 
ilization and Ethics, trans. John Naish, reprinted in Regan and Singer, eds., 
Animal Rights and Human Obligations (Englewood Cliffs: Prentice-Hall, 
1976). 133. 

H. J. McCloskey holds such a position, in “Rights,” Philosophical Quarterly 
15 (1965): 115-27. See also Meredith Williams, “Rights, Interests, and Moral 
Equality," Environmental Ethics (1980): 149-61. For the general relationship 
between interests and rights see also Joel Feinberg, “The Nature and Value 
of Rights,” Journal of Value Inquiry 4 (1970): 243-57, and Bryan Norton, 
“Environmental Ethics and Non-human Rights,” Environmental Ethics 4 
(1982): 17-36. 

Peter Singer, “All Animals Are Equal,” in Animal Rights, p. 148, writes, 
“The capacity for suffering and enjoying things is a prerequisite for having 
interests at all, a condition that must be satisfied for having interests at all." 
See also Tom Regan, “The Moral Basis of Vegetarianism,” Canadian Journal 
of Philosophy 5 (1975): 181-214; and William Frankena, “Ethics and the 
Environment,” in Goodpaster and Sayre, eds., Ethics of the 21st Century. 
Joel Feinberg, “Can Animals Have Rights?" in Regan and Singer, eds., An- 
imal Rights and Human Obligations, p. 191. Paul W. Taylor, in “The Ethics 
of Respect for Nature," Environmental Ethics 3 (1981): 199-200, without 
using the term “conation,” appears to understand "interests" along lines 
similar to Feinberg's: “We can act in a being's interest or contrary to its 
interest without its being interested in what we are doing to it. It may, indeed, 
be wholly unaware. . . . When construed in this way, the concept of a being's 
good [i.e., interest] is not coextensive with sentience or the capacity for feeling 
pain." 

Kenneth Goodpaster, “On Being Morally Considerable,” Journal of Philos- 
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ophy 75 (1978): 306-25. Goodpaster here wisely avoids a discussion of rights. 
In his view rights would involve something more (what more he does not 
say) than interests. J. Kantor, “The ‘Interests’ of Natural Objects," Envi- 
ronmental Ethics 2 (1980): 163-71, also draws attention to Feinberg’s in- 
consistency in defining "interest" in terms of conation and then denying 
interests to plants. In Kantor's view plants may have interests. However, he 
does not think that the interests of plants can serve as the basis of rights; 
siding with Singer and Regan, he thinks that in addition a being must con- 
sciously suffer from having its interests harmed in order to be accorded rights. 
Schweitzer, Civilization and Ethics, p. 136; Goodpaster, “Being Morally 
Considerable,” p. 324. For a discussion of Schweitzer on this problem see 
William T. Blackstone, “The Search for an Environmental Ethic," in Tom 
Regan, ed., Matters of Life and Death (New York: Random House, 1980), 
pp. 299-335. 

Goodpaster, “Being Morally Considerable,” p. 313. 

Schweitzer, Civilization and Etbics, p. 137. 

Donald VanDeVeer, “Interspecific Justice," Inquiry 22 (1979): 55-79, has 
made an attempt to do just this. 

Doubts concerning the serviceability of the predominant individual-egali- 
tarian bias-of moral metaphysics in the modern tradition vis-à-vis environ- 
mental ethical problems have been publicly expressed by John Rodman, 
“Liberation of Nature"; Bryan Norton, “Environmental Ethics and Non- 
Human Rights"; Richard and Val Routley, “Human Chauvinism"; Peter 
Miller, “Value as Richness”; Tom Regan, “The Nature and Possibility of an 
Environmental Ethic," Environmental Ethics 3 (1981): 19-34; J. Baird Cal- 
licott, “Animal Liberation." ; 

Cf. David Hume, A Treatise of Human Nature (Oxford: The Clarendon 
Press, 1960), bk. Ill, pt. I. 

Charles Darwin, The Descent of Man and Selection in Relation to Sex, second 
edition (New York: J. A. Hill, 1904), p. 97. 

Ibid., p. 107. 

Ibid., p. 118. 

Ibid., p. 124. 

Darwin seems both aware and forthright about his dependency on the con- 
cept of group selection in his account of the origin and evolution of morals: 
“We have now seen that actions are regarded by savages, and were probably 
so regarded by primeval man, as good or bad, solely as they obviously affect 
the welfare of the tribe,—not that of the species, nor that of the individual 
member of the species. This conclusion agrees well with the belief that the 
so-called moral sense is aboriginally derived from the social instincts, for 
both relate at first exclusively to the community" (ibid., p. 120). V. C. Wynne- 
Edwards, Animal Dispersion in Relation to Social Bebavior (Edinburgh: 
Oliver and Boyd, 1962), provides the most celebrated recent support for 
group selection. Wynne-Edwards was refuted to the satisfaction at least of. 
most biologists by G. C. Williams in Adaptation and Natural Selection: A 
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Critique of Some Current Evolutionary.Thought (Princeton: Princeton Uni- 
versity Press, 1966) and ever since, the concept of group selection has been 
avoided by most evolutionary theorists and certainly by sociobiologists. For 
a recent summary discussion see Michael Ruse, Sociobiology: Sense or Non- 
sense? (Boston: D. Reidel, 1979). ; 
Most notably by W. D. Hamilton, “The Genetical Theory of Social Be- 
havior,” Journal of Theoretical Biology 7 (1964): 1-32; R. L. Trivers, The 
Evolution of Reciprocal Altruism,” Quarterly Review of Biology 46 (1971): 
35-57; Edward O. Wilson, Sociobiology: The New Synthesis (Cambridge: 
Harvard University Press, 1975). Ruse, Sociobiology: Sense or Nonsense? 
provides a thorough bibliography. 


. Leopold, Sand County, p. 202. 

. Ibid. 

. Ehrlich and Ehrlich, Extinction, p. 48. 

. Ibid., pp. 50-51. 

. Hume, Treatise, pp. 484-85. 

. Darwin, Descent, p. 122. 

. Leopold, Sand County, p. 204. 

. See the discussion of Hume in W. D. Hudson, Modern Moral Philosophy 


(Garden City: Anchor Books, 1970), for a good summary of professional 
opinion. 
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]. INTRODUCTION 


A number of philosophers have recognized that the environmental move- 
ment, whatever its practical political effectiveness, faces considerable 
theoretical difficulties in justification.! It has been recognized that tra- 
ditional moral theories do not provide natural underpinnings for policy 
objectives and this has led some to skepticism about the claims of en- 
vironmentalists, and others to the view that a revolutionary reassessment 
of ethical norms is needed. In this chapter, I will try to summarize the 
difficulties that confront a philosophical defense of environmentalism. I 
also will suggest a way of making sense of some environmental concerns 
that does not require the wholesale jettisoning of certain familiar moral 
judgments. 

Preserving an endangered species or ecosystem poses no special con- 
ceptual problem when the instrumental value of that species or ecosystem 
is known. When we have reason to think that some natural object rep- 
resents a resource to us, we obviously ought to take that fact into account 
in deciding what to do. A variety of potential uses may be under dis- 
cussion, including food supply, medical applications, recreational use, 
and so on. As with any complex decision, it may be difficult even to agree 
on how to compare the competing values that may be involved. Will- 
ingness to pay in dollars is a familiar least common denominator, al- 
though it poses a number of problems. But here we have nothing that is 
specifically a problem for environmentalism. 

The problem for environmentalism stems from the idea that species 
and ecosystems ought to be preserved for reasons additional to their 
known value as resources for human use. The feeling is that even when 
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we cannot say what nutritional, medicinal, or recreational benefit the 
preservation provides, there still is a value in preservation. It is the search 
for a rationale for this feeling that constitutes the main conceptual prob- 
lem for environmentalism. 

The problem is especially difficult in view of the holistic (as opposed 
to individualistic) character of the things being assigned value. Put simply, 
what is special about environmentalism is that it values the preservation 
of species, communities, or ecosystems, rather than the individual or- 
ganisms of which they are composed. “Animal liberationists" have urged 
that we should take the suffering of sentient animals into account in 
ethical deliberation.? Such beasts are not mere things to be used as cruelly 
as we like no matter how trivial the benefit we derive. But in “widening 
the ethical circle," we are simply including in the community more in- 
dividual organisms whose costs and benefits we compare. Animal lib- 
erationists are extending an old and familiar ethical doctrine—namely, 
utilitarianism—to take account of the welfare of other individuals. Al- 
though the practical consequences of this point of view may be revolu- 
tionary, the theoretical perspective is not at all novel. If suffering is bad, 
then it is bad for any individual who suffers.? Animal liberationists merely 
remind us of the consequences of familiar principles.* 

But trees, mountains, and salt marshes do not suffer. They do not 
experience pleasure and pain, because, evidently, they do not have ex- 
periences at all. The same is true of species. Granted, individual organisms 
may have mental states; but the species—taken to be a population of 
organisms connected by certain sorts of interactions (preeminently, that 
of exchanging genetic material in reproduction)—does not. Or put more 
carefully, we might say that the only sense in which species have expe- 
riences is that their member organisms do: the attribution at the popu- 
lation level, if true, is true simply in virtue of its being true at the individual 
level. Here is a case where reductionism is correct. 

So perhaps it is true in this reductive sense that some species experience 
pain. But the values that environmentalists attach to preserving species 
do not reduce to any value of preserving organisms. It is in this sense 
that environmentalists espouse a holistic value system. Environmentalists 
care about entities that by no stretch of the imagination have experiences 
(e.g., mountains). What is more, their position does not force them to 
care if individual organisms suffer pain, so long as the species is preserved. 
Steel traps may outrage an animal liberationist because of the suffering 
they inflict, but an environmentalist aiming just at the preservation of a 
balanced ecosystem might see here no cause for complaint. Similarly, 
environmentalists think that the distinction between wild and domesti- 
cated organisms is important, in that it is the preservation of “natural” 
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(i.e., not created by the "artificial interference" of human beings) objects 
that matters, whereas animal liberationists see the main problem in terms 
of the suffering of any organism—domesticated or not. And finally, 
environmentalists and animal liberationists diverge on what might be 
called the n + m question. If two species—say blue and sperm whales— 
have roughly comparable capacities for experiencing pain, an animal 
liberationist might tend to think of the preservation of a sperm whale as 
wholly on an ethical par with the preservation of a blue whale. The fact 
that one organism is part of an endangered species while the other is not 
does not make the rare individual more intrinsically important. But for 
an environmentalist, this holistic property—membership in an endan- 
gered species—makes all the difference in the world: a world with n 
sperm and m blue whales is far better than a world with n + m sperm 
and 0 blue whales. Here we have a stark contrast between an ethic in 
which it is the life situation of individuals that matters, and an ethic in 
which the stability and diversity of populations of individuals are what 
matter.$ 

Both animal liberationists and environmentalists wish to broaden our 
ethical horizons—to make us realize that it is not just human welfare 
that counts. But they do this in very different, often conflicting, ways. It 
is no accident that at the level of practical politics the two points of view 
increasingly find themselves at loggerheads.” This practical conflict is the 
expression of a deep theoretical divide. 


Il. THE IGNORANCE ARGUMENT 


* Although we might not now know what use a particular endangered 
species might be to us, allowing it to go extinct forever closes off the 
possibility of discovering and exploiting a future use." According to this 
point of view, our ignorance of value is turned into a reason for action. 
The scenario envisaged in this environmentalist argument is not without 
precedent; who could have guessed that penicillin would be good for 
something other than turning out cheese? But there is a fatal defect in 
such arguments, which we might summarize with the phrase out of noth- 
ing, nothing comes: rational decisions require assumptions about what 
is true and what is valuable (in decision-theoretic jargon, the inputs must 
be probabilities and utilities). If you are completely ignorant of values, 
then you are incapable of making a rational decision, either for or against 
preserving some species. The fact that you do not know the value of a 
species, by itself, cannot count as a reason for wanting one thing rather 
than another to happen to it. 

And there are so many species. How many geese that lay golden eggs 
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are there apt to be in that number? It is hard to assign probabilities and 
utilities precisely here, but an analogy will perhaps reveal the problem 
confronting this environmentalist argument. Most of us willingly fly on 
airplanes, when safer (but less convenient) alternative forms of trans- 
portation are available. Is this rational? Suppose it were argued that there 
is a small probability that the next flight you take will crash. This would 
be very bad for you. Is it not crazy for you to risk this, given that the 
only gain to you is that you can reduce your travel time by a few hours 
(by not going by train, say)? Those of us who not only fly, but congrat- 
ulate ourselves for being rational in doing so, reject this argument. We 
are prepared to accept a small chance of a great disaster in return for 
the high probability of a rather modest benefit. If this is rational, no 
wonder that we might consistently be willing to allow a species to go 
extinct in order to build a hydroelectric plant. 

That the argument from ignorance is no argument at all can be seen 
from another angle. If we literally do not know what consequences the 
extinction of this or that species may bring, then we should take seriously 
the possibility that the extinction may be beneficial as well as the pos- 
sibility that it may be deleterious. It may sound deep to insist that we 
preserve endangered species precisely because we do not know why they 
are valuable. But ignorance on a scale like this cannot provide the basis 
for any rational action. 

Rather than invoke some unspecified future benefit, an environmen- 
talist may argue that the species in question plays a crucial role in sta- 
bilizing the ecosystem of which it is a part. This will undoubtedly be true 
for carefully chosen species and ecosystems, but one should not generalize 
this argument into a global claim to the effect that every species is crucial 
to a balanced ecosystem. Although ecologists used to agree that the 
complexity of an ecosystem stabilizes it, this hypothesis has been subject 
to a number of criticisms and qualifications, both from a theoretical and 
an empirical perspective.? And for certain kinds of species (those which 
occupy a rather small area and whose normal population is small) we 
can argue that extinction would probably not disrupt the community. 
However fragile the biosphere may be, the extreme view that everything 
is crucial is almost certainly not true. 

But, of course, environmentalists are often concerned by the fact that 
extinctions are occurring now at a rate much higher than in earlier times. 
It is mass extinction that threatens the biosphere, they say, and this claim 
avoids the spurious assertion that communities are so fragile that even 
one extinction will cause a crash. However, if the point is to avoid a 
mass extinction of species, how does this provide a rationale for pre- 
serving a species of the kind just described, of which we rationally believe 
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that its passing will not destabilize the ecosystem? And, more generally, 
if mass extinction is known to be a danger to us, how does this translate 
into a value for preserving any particular species? Notice that we have 
now passed beyond the confines of the argument from ignorance; we are 
taking as a premise the idea that mass extinction would be a catastrophe 
(since it would destroy the ecosystem on which we depend). But how 
should that premise affect our valuing the California condor, the blue 
whale, or the snail darter? 


III. THE SLIPPERY SLOPE ARGUMENT 


Environmentalists sometimes find themselves asked to explain why each 
species matters so much to them, when there are, after all, so many. We 
may know of special reasons for valuing particular species, but how can 
we justify thinking that each and every species is important? “Each ex- 
tinction impoverishes the biosphere" is often the answer given, but it 
really fails to resolve the issue. Granted, each extinction impoverishes, 
but it only impoverishes a little bit. So if it is the wholesale impoverish- 
ment of the biosphere that matters, one would apparently have to concede 
that each extinction matters a little, but only a little. But environmentalists 
may be loathe to concede this, for if they concede that each species matters 
only a little, they seem to be inviting the wholesale impoverishment that 
would be an unambiguous disaster.? So they dig in their heels and insist 
that each species matters a lot. But to take this line, one must find some 
other rationale than the idea that mass extinction would be a great harm. 
Some of these alternative rationales we will examine later. For now, let 
us take a closer look at the train of thought involved here. 

Slippery slopes are curious things: if you take even one step onto them, 
you inevitably slide all the way to the bottom. So if you want to avoid 
finding yourself at the bottom, you must avoid stepping onto them at 
all. To mix metaphors, stepping onto a slippery slope is to invite being 
nickeled and dimed to death. 

Slippery slope arguments have played a powerful role in a number of 
recent ethical debates. One often hears people defend the legitimacy of 
abortions by arguing that since it is permissible to abort a single-celled 
fertilized egg, it must be permissible to abort a foetus of any age, since 
there is no place to draw the line from 0 to 9 months. Antiabortionists, 
on the other hand, sometimes argue in the other direction: since infan- 
ticide of newborns is not permissible, abortion at any earlier time is also 
not allowed, since there is no place to draw the line. Although these two 
arguments reach opposite conclusions about the permissibility of abor- 
tions, they agree on the following idea: since there is no principled place 
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to draw the line on the continuum from newly fertilized egg to foetus 
gone to term, one must treat all these cases in the same way. Either 
abortion is always permitted or it never is, since there is no place to draw 
the line. Both sides run their favorite slippery slope arguments, but try 
to precipitate slides in opposite directions. 

Starting with 10 million extant species, and valuing overall ima 
the environmentalist does not want to grant that each species matters 
only a little. For having granted this, commercial expansion and other 
causes will reduce the tally to 9,999,999. And then the argument is 
repeated, with each species valued only a little, and diversity declines 
another notch. And so we are well on our way to a considerably im- 
poverished biosphere, a little at a time. Better to reject the starting prem- 
ise—namely, that each species matters only a little—so that the slippery 
slope can be avoided. 

Slippery slopes should hold no terror for environmentalists, because it 
is often a mistake to demand that a line be drawn. Let me illustrate by 
an example. What is the difference between being bald and not? Presum- 
ably, the difference concerns the number of hairs you have on your head. 
But what is the precise number of hairs marking the boundary between 
baldness and not being bald? There is no such number. Yet, it would be 
a fallacy to conclude that there is no difference between baldness and . 
hairiness. The fact that you cannot draw a line does not force you to say 
that the two alleged categories collapse into one. In the abortion case, 
this means that even if there is no precise point in foetal development 
that involves some discontinuous, qualitative change, one is stil! not 
obliged to think of newly fertilized eggs and foetuses gone to term as 
morally on a par. Since the biological differences are ones of degree, not 
kind, one may want to adopt the position that the moral differences are 
likewise matters of degree. This may lead to the view that a woman 
should have a better reason for having an abortion, the more developed 
her foetus is. Of course, this position does not logically follow from the 
idea that there is no place to draw the line; my point is just that differences 
in degree do not demolish the possibility of there being real moral 
differences. 

In the environmental case, if one places a value on diversity, then each 
species becomes more valuable as the overall diversity declines. If we 
begin with 10 million species, each may matter little, but as extinctions 
continue, the remaining ones matter more and more. According to this 
outlook, a better and better reason would be demanded for allowing yet 
another species to go extinct. Perhaps certain sorts of economic devel- 
opment would justify the extinction of a species at one time. But granting 
this does not oblige one to conclude that the same sort of decision would 
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have to be made further down the road. This means that one can value 
diversity without being obliged to take the somewhat exaggerated po- 
sition that each species, no matter how many there are, is terribly precious 
in virtue of its contribution to that diversity. 

Yet, one can understand that environmentalists might be reluctant to 
concede this point. They may fear that if one now allows that most 
species contribute only a little to overall diversity, one will set in motion 
a political process that cannot correct itself later. The worry is that even 
when the overall diversity has been drastically reduced, our ecological 
sensitivities will have been so coarsened that we will no longer be in a 
position to realize (or to implement policies fostering) the preciousness 
of what is left. This fear may be quite justified, but it is important to 
realize that it does not conflict with what was argued above. The political 
utility of making an argument should not be confused with the argument's 
soundness. 

The fact that you are on a slippery slope, by itself, does not tell you 
whether you are near the beginning, in the middle, or at the end. If species 
diversity is a matter of degree, where do we currently find ourselves— 
on the verge of catastrophe, well on our way in that direction, or at some 
distance from a global crash? Environmentalists often urge that we are 
fast approaching a precipice; if we are, then the reduction in diversity 
that every succeeding extinction engenders should be all we need to justify 
species preservation.!? 

Sometimes, however, environmentalists advance a kind of argument 
not predicated on the idea of fast approaching doom. The goal is to show 
that there is something wrong with allowing a species to go extinct (or 
with causing it to go extinct), even if overall diversity is not affected 
much. I now turn to one argument of this kind. 


IV. APPEALS TO WHAT Is NATURAL 


I noted earlier that environmentalists and animal liberationists disagree 
over the significance of the distinction between wild and domesticated 
animals. Since both types of organisms can experience pain, animal lib- 
erationists will think of each as meriting ethical consideration. But en- 
vironmentalists will typically not put wild and domesticated organisms 
on a par.!! Environmentalists typically are interested in preserving what 
is natural, be it a species living in the wild or a wilderness ecosystem. If 
a kind of domesticated chicken were threatened with extinction, I doubt 
that environmental groups would be up in arms. And if certain unique 
types of human environments—say urban slums in the United States— 
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were "endangered," it is similarly unlikely that environmentalists would 
view this process as a deplorable impoverishment of the biosphere. 

The environmentalist's lack of concern for humanly created organisms 
and environments may be practical rather than principled. It may be that 
at the level of values, no such bifurcation is legitimate, but that from the 
point of view of practical political action, it makes sense to put one's 
energies into saving items that exist in the wild. This subject has not been 
discussed much in the literature, so it is hard to tell. But I sense that the 
distinction between wild and domesticated has a certain theoretical im- 
portance to many environmentalists. They perhaps think that the differ- 
ence is that we created domesticated organisms which would otherwise 
not exist, and so are entitled to use them solely for our own interests. 
But we did not create wild organisms and environments, so it is the height 
of presumption to expropriate them for our benefit. A more fitting posture 
would be one of “stewardship”: we have come on the scene and found 
a treasure not of our making. Given this, we ought to preserve this 
treasure in its natural state. 

I do not wish to contest the appropriateness of “stewardship.” It is 
the dichotomy between artificial (domesticated) and natural (wild) that 
strikes me as wrong-headed. I want to suggest that to the degree that 
“natural” means anything biologically, it means very little ethically. And, . 
conversely, to the degree that “natural” is understood as a normative 
concept, it has very little to do with biology. 

Environmentalists often express regret that we human beings find it 
so hard to remember that we are part of nature—one species among 
many others—rather than something standing outside of nature. I will 
not consider here whether this attitude is cause for complaint; the im- 
portant point is that seeing us as part of nature rules out the environ- 
mentalist's use of the distinction between artificial-domesticated and nat- 
ural-wild described above. If we are part of nature, then everything we 
do is part of nature, and is natural in that primary sense.? When we 
domesticate organisms and bring them into a state of dependence on us, 
this is simply an example of one species exerting a selection pressure on 
another. If one calls this “unnatural,” one might just as well say the same 
of parasitism or symbiosis (compare human domestication of animals 
and plants and *slave-making" in the social insects). 

The concept of naturalness is subject to the same abuses as the concept 
of normalcy. Normal can mean usual or it can mean desirable. Although 
only the total pessimist will think that the two concepts are mutually 
exclusive, it is generally recognized that the mere fact that something is 
common does not by itself count as a reason for thinking that it is 
desirable. This distinction is quite familiar now in popular discussions 
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of mental health, for example. Yet, when it comes to environmental issues, 
the concept of naturalness continues to live a double life. The destruction 
of wilderness areas by increased industrialization is bad because it is 
unnatural. And it is unnatural because it involves transforming a natural 
into an artificial habitat. Or one might hear that although extinction is 
a natural process, the kind of mass extinction currently being precipitated 
by our species is unprecedented, and so is unnatural. Environmentalists 
should look elsewhere for a defense of their policies, lest conservation 
simply become a variant of uncritical conservatism in which the axiom 
“Whatever is, is right" is modified to read “Whatever is (before human 
beings come on the scene), is right." 

This conflation of the biological with the normative sense of natural" 
sometimes comes to the fore when environmentalists attack animal lib- 
erationists for naive do-goodism. Callicott writes: 


. . . the value commitments of the humane movement seem at bottom 
to betray a world-denying or rather a life-loathing philosophy. The 
natural world as actually constituted is one in which one being lives 
at the expense of others. Each organism, in Darwin's metaphor, 
struggles to maintain its own organic integrity. . . . To live is to be 
anxious about life, to feel pain and pleasure in a fitting mixture, and 
sooner or later to die. That is the way the system works. If nature 
as a wbole is good, then pain and death are also good. Environmental 
ethics in general require people to play fair in the natural system. 
The neo-Benthamites have in a sense taken the uncourageous ap- 
proach. People have attempted to exempt themselves from the life/ 
death reciprocities of natural processes and from ecological limita- 
tions in the name of a prophylactic ethic of maximizing rewards 
(pleasure) and minimizing unwelcome information (pain). To be fair, 
the humane moralists seem to suggest that we should attempt to 
project the same values into the nonhuman animal world and to 
widen the charmed circle—no matter that it would be biologically 
unrealistic to do so or biologically ruinous if, per impossible, such 
an environmental ethic were implemented. 

There is another approach. Rather than imposing our alienation 
from nature and natural processes and cycles of life on other animals, 
we human beings could reaffirm our participation in nature by ac- 
cepting life as it is given without a sugar coating. . . .?? 


On the same page, Callicott quotes with approval Shepard's remark 
that “the humanitarian’s projection onto nature of illegal murder and 
the rights of civilized people to safety not only misses the point but is 
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exactly contrary to fundamental ecological reality: the structure of nature 
is a sequence of killings."!* 

Thinking that what is found in nature is beyond ethical defect has not 
always been popular. Darwin wrote: 


... That there is much suffering in the world no one disputes. 

Some have attempted to explain this in reference to man by imag- 
ining that it serves for his moral improvement. But the number of 
men in the world is as nothing compared with that of all other 
sentient beings, and these often suffer greatly without any moral 
improvement. A being so powerful and so full of knowledge as a 
God who could create the universe, is to our finite minds omnipotent 
and omniscient, and it revolts our understanding to suppose that his 
benevolence is not unbounded, for what advantage can there be in 
the sufferings of millions of the lower animals throughout almost 
endless time? This very old argument from the existence of suffering 
against the existence of an intelligent first cause seems to me a strong 
one; whereas, as just remarked, the presence of much suffering agrees 
well with the view that all organic beings have been developed 
through variation and natural selection.!* 


Darwin apparently viewed the quantity of pain found in nature as a 
melancholy and sobering consequence of the struggle for existence. But 
once we adopt the Panglossian attitude that this is the best of all possible 
worlds ("there is just the right amount of pain,” etc.), a failure to identify 
what is natural with what is good can only seem **world-denying," “‘life- 
loathing,” “in a sense uncourageous," and “contrary to fundamental 
ecological reality."!6 

Earlier in his essay, Callicott expresses distress that animal liberation- 
ists fail to draw a sharp distinction “between the very different plights 
(and rights) of wild and domestic animals.” 17? Domestic animals are cre- 
ations of man, he says. “They are living artifacts, but artifacts neverthe- 
less. . . . There is thus something profoundly incoherent (and insensitive 
as well) in the complaint of some animal liberationists that the ‘natural 
behavior’ of chickens and bobby calves is cruelly frustrated on factory 
farms. It would make almost as much sense to speak of the natural 
behavior of tables and chairs."!? Here again we see teleology playing a 
decisive role: wild organisms do not have the natural function of serving 
human ends, but domesticated animals do. Cheetahs in zoos are crimes 
against what is natural; veal calves in boxes are not. 

The idea of “natural tendency” played a decisive role in pre-Darwinian 
biological thinking. Aristotle’s entire science—both his physics and his 
biology—is articulated in terms of specifying the natural tendencies of 
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kinds of objects and the interfering forces that can prevent an object 
from achieving its intended state.!? Heavy objects in the sublunar sphere 
have location at the center of the earth as their natural state; each tends 
to go there, but is prevented from doing so.2° Organisms likewise are 
conceptualized in terms of this natural state model: 


... [for] any living thing that has reached its normal development 
and which is unmutilated, and whose mode of generation is not 
spontaneous, the most natural act is the production of another like 
itself, an animal producing an animal, a plant a plant. . . .?! 


But many interfering forces are possible, and in fact the occurrence of 
"monsters" is anything but uncommon. According to Aristotle, mules 
(sterile hybrids) count as deviations from the natural state. In fact, females 
are monsters as well, since the natural tendency of sexual reproduction 
is for the offspring to perfectly resemble the father, who, according to 
Aristotle, provides the “genetic instructions" (to put the idea anachro- 
nistically) while the female provides only the matter.?? 

What has happened to the natural state model in modern science? In 
physics, the idea of describing what a class of objects will do in the 
absence of “interference” lives on: Newton specified this “zero-force 
state" as rest or uniform motion, and in general relativity, this state is 
understood in terms of motion along geodesics. But one of the most 
profound achievements of Darwinian biology has been the jettisoning of 
this kind of model.? It isn't just that Aristotle was wrong in his detailed 
claims about mules and women; the whole structure of the natural state 
model has been discarded. Population biology is not conceptualized in 
terms of positing some characteristic that all members of a species would 
have in common, were interfering forces absent. Variation is not thought 
of as a deflection from the natural state of uniformity. Rather, variation 
is taken to be a fundamental property in its own right. Nor, at the level 
of individual biology, does the natural state model find an application. 
Developmental theory is not articulated by specifying a natural tendency 
and a set of interfering forces. The main conceptual tool for describing 
the various developmental pathways open to a genotype is the norm of 
reaction.?* The norm of reaction of a genotype within a range of envi- 
ronments will describe what phenotype the genotype will produce in a 
given environment. Thus, the norm of reaction for a corn plant genotype 
might describe how its height is influenced by the amount of moisture 
in the soil. The norm of reaction is entirely silent on which phenotype 
is the “natural” one. The idea that a corn plant might have some “natural 
height," which can be augmented or diminished by "interfering forces" 
is entirely alien to post-Darwinian biology. 
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The fact that the concepts of natural state and interfering force have 
lapsed from biological thought does not prevent environmentalists from 
inventing them anew. Perhaps these concepts can be provided with some 
sort of normative content; after all, the normative idea of “human rights" 
may make sense even if it is not a theoretical underpinning of any em- 
pirical science. But environmentalists should not assume that they can 
rely on some previously articulated scientific conception of "natural." 


V. APPEALS TO NEEDS AND INTERESTS 


The version of utilitarianism considered earlier (according to which some- 
thing merits ethical consideration if it can experience pleasure and/or 
pain) leaves the environmentalist in the lurch. But there is an alternative 
to Bentham's hedonistic utilitarianism that has been thought by some to 
be a foundation for environmentalism. Preference utilitarianism says that 
an object's having interests, needs, or preferences gives it ethical status. 
This doctrine is at the core of Stone's affirmative answer to the title 
question of his book Should Trees Have Standing??? “Natural objects 
can communicate their wants (needs) to us, and in ways that are not 
terribly ambiguous. . . . The lawn tells me that it wants water by a certain 
dryness of the blades and soil—immediately obvious to the touch—the 
appearance of bald spots, yellowing, and a lack of springiness after being 
walked on." And if plants can do this, presumably so can mountain 
ranges, and endangered species. Preference utilitarianism may thereby 
seem to grant intrinsic ethical importance to precisely the sorts of objects 
about which environmentalists have expressed concern. 

The problems with this perspective have been detailed by Sagoff.?¢ If 
one does not require of an object that it have a mind for it to have wants 
or needs, what is required for the possession of these ethically relevant 
properties? Suppose one says that an object needs something if it will 
cease to exist if it does not get it. Then species, plants, and mountain 
ranges have needs, but only in the sense that automobiles, garbage dumps, 
and buildings do too. If everything has needs, the advice to take needs 
into account in ethical deliberation is empty, unless it is supplemented 
by some technique for weighting and comparing the needs of different 
objects. A corporation will go bankrupt unless a highway is built. But 
the swamp will cease to exist if the highway is built. Perhaps one should 
take into account all relevant needs, but the question is how to do this 
in the event that needs conflict. 

Although the concept of need can be provided with a permissive, all- 
inclusive definition, it is less easy to see how to do this with the concept 
` of want. Why think that a mountain range “wants” to retain its unspoiled 
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appearance, rather than house a new amusement park???” Needs are not 
at issue here, since in either case, the mountain continues to exist. One 
might be tempted to think that natural objects like mountains and species 
have “natural tendencies," and that the concept of want should be lib- 
eralized so as to mean that natural objects “want” to persist in their 
natural states. This Aristotelian view, as I argued in the previous section, 
simply makes no sense.?? Granted, a commercially undeveloped mountain 
will persist in this state, unless it is commercially developed. But it is 
equally true that a commercially untouched hill will become commercially 
developed, unless something causes this not to happen. I see no hope for 
extending the concept of wants to the full range of objects valued by 
environmentalists. 

The same problems emerge when we try to apply the concepts of needs 
and wants to species. A species may need various resources, in the sense 
that these are necessary for its continued existence. But what do species 
want? Do they want to remain stable in numbers, neither growing nor 
shrinking? Or since most species have gone extinct, perhaps what species 
really want is to go extinct, and it is human meddlesomeness that frus- 
trates this natural tendency? Preference utilitarianism is no more likely 
than hedonistic utilitarianism to secure autonomous ethical status for 
endangered species. 

Ehrenfeld describes a related distortion that has been inflicted on the 
diversity/stability hypothesis in theoretical ecology.?? If it were true that 
increasing the diversity of an ecosystem causes it to be more stable, this 
might encourage the Aristotelian idea that ecosystems have a natural 
tendency to increase their diversity. The full realization of this tendency— 
the natural state that is the goal of ecosystems—is the ‘“‘climax”’ or **ma- 
ture" community. Extinction diminishes diversity, so it frustrates eco- 
systems from attaining their goal. Since the hypothesis that diversity 
causes stability is now considered controversial (to say the least), this 
line of thinking will not be very tempting. But even if the diversity/stability 
hypothesis were true, it would not permit the environmentalist to con- 
clude that ecosystems have an interest in retaining their diversity. 

Darwinism has not banished the idea that parts of the natural world 
are goal-directed systems, but has furnished this idea with a natural 
mechanism. We properly conceive of organisms (or genes, sometimes) as 
being in the business of maximizing their chances of survival and repro- 
duction. We describe characteristics as adaptations—as devices that exist 
for the furtherance of these ends. Natural selection makes this perspective 
intelligible. But Darwinism is a profoundly individualistic doctrine.?? Dar- 
winism rejects the idea that species, communities, and ecosystems have 
adaptations that exist for their own benefit. These higher-level entities 


185 


Elliott Sober 


are not conceptualized as goal-directed systems; what properties of or- 
ganization they possess are viewed as artifacts of processes operating at 
lower levels of organization. An environmentalism based on the idea that 
the ecosystem is directed toward stability and diversity must find its 
foundation elsewhere. 


VI. GRANTING WHOLES AUTONOMOUS VALUE 


A number of environmentalists have asserted that environmental values 
cannot be grounded in values based on regard for individual welfare. 
Aldo Leopold wrote in A Sand County Almanac that “a thing is right 
when it tends to preserve the integrity, stability, and beauty of the biotic 
community. It is wrong when it tends otherwise.’’! Callicott develops 
this idea at some length, and ascribes to ethical environmentalism the 
view that “the preciousness of individual deer, as of any other specimen, 
is inversely proportional to the population of the species."?? In his Desert 
Solitaire, Edward Abbey notes that he would sooner shoot a man than 
a snake.? And Garrett Hardin asserts that human beings injured in 
wilderness areas ought not to be rescued: making great and spectacular 
efforts to save the life of an individual “makes sense only when there is 
a shortage of people. I have not lately heard that there is a shortage of 
people.'?^ The point of view suggested by these quotations is quite clear. 
It isn’t that preserving the integrity of ecosystems has autonomous value, 
to be taken into account just as the quite distinct value of individual 
human welfare is. Rather, the idea is that the only value is the holistic 
one of maintaining ecological balance and diversity. Here we have a view 
that is just as monolithic as the most single-minded individualism; the 
difference is that the unit of value is thought to exist at a higher level of 
organization. 

It is hard to know what to say to someone who would save a mosquito, 
just because it is rare, rather than a human being, if there were a choice. 
In ethics, as in any other subject, rationally persuading another person 
requires the existence of shared assumptions. If this monolithic environ- 
mentalist view is based on the notion that ecosystems have needs and 
interests, and that these take total precedence over the rights and interests 
of individual human beings, then the discussion of the previous sections 
is relevant. And even supposing that these higher-level entities have needs 
and wants, what reason is there to suppose that these matter and that 
the wants and needs of individuals matter not at all? But if this source 
of defense is jettisoned, and it is merely asserted that only ecosystems 
have value, with no substantive defense being offered, one must begin 
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by requesting an argument: why is ecosystem stability and diversity the 
only value? 

Some environmentalists have seen the individualist bias of utilitarian- 
ism as being harmful in ways additional to its impact on our perception 
of ecological values. Thus, Callicott writes: 


On the level of social organization, the interests of society may not 
always coincide with the sum of the interests of its parts. Discipline, 
sacrifice, and individual restraint are often necessary in the social 
sphere to maintain social integrity as within the bodily organism. A 
society, indeed, is particularly vulnerable to disintegration when its 
members become preoccupied totally with their own particular in- 
terest, and ignore those distinct and independent interests of the 
community as a whole. One example, unfortunately, our own so- 
ciety, is altogether too close at hand to be examined with strict 
academic detachment. The United States seems to pursue uncritically 
a social policy of reductive utilitarianism, aimed at promoting the 
happiness of all its members severally. Each special interest accord- 
ingly clamors more loudly to be satisfied while the community as a 
whole becomes noticeably more and more infirm economically, en- 
vironmentally, and politically.? 


Callicott apparently sees the emergence of individualism and alienation 
from nature as two aspects of the same process. He values *the symbiotic 
relationship of Stone Age man to the natural environment" and regrets 
that *civilization has insulated and alienated us from the rigors and 
challenges of the natural environment. The hidden agenda of the humane 
ethic," he says, “‘is the imposition of the anti-natural prophylactic ethos 
of comfort and soft pleasure on an even wider scale. The land ethic, on 
the other hand, requires a shrinkage, if at all possible, of the domestic 
sphere; it rejoices in a recrudescence of the wilderness and a renaissance 
of tribal cultural experience.'?6 

Callicott is right that "strict academic detachment” is difficult here. 
The reader will have to decide whether the United States currently suffers 
from too much or too little regard “for the happiness of all its members 
severally" and whether we should feel nostalgia or pity in contemplating 
what the Stone Age experience of nature was like. 


VII. THE DEMARCATION PROBLEM 


Perhaps the most fundamental theoretical problem confronting an en- 
vironmentalist who wishes to claim that species and ecosystems have 
autonomous value is what I will call the problem of demarcation. Every 
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ethical theory must provide principles that describe which objects matter 
for their own sakes and which do not. Besides marking the boundary 
between these two classes by enumerating a set of ethically relevant 
properties, an ethical theory must say why the properties named, rather 
than others, are the ones that count. Thus, for example, hedonistic util- 
itarianism cites the capacity to experience pleasure and/or pain as the 
decisive criterion; preference utilitarianism cites the having of preferences 
(or wants, or interests) as the decisive property. And a Kantian ethical 
theory will include an individual in the ethical community only if it is 
capable of rational reflection and autonomy.?? Not that justifying these 
various proposed solutions to the demarcation problem is easy; indeed, 
since this issue is so fundamental, it will be very difficult to justify one 
proposal as opposed to another. Still, a substantive ethical theory is 
obliged to try. 

Environmentalists, wishing to avoid the allegedly distorting perspective 
of individualism, frequently want to claim autonomous value for wholes. 
This may take the form of a monolithic doctrine according to which the 
only thing that matters is the stability of the ecosystem. Or it may embody 
a pluralistic outlook according to which ecosystem stability and species 
preservation have an importance additional to the welfare of individual 
organisms. But an environmentalist theory shares with all ethical theories 
an interest in not saying that everything has autonomous value. The 
reason this position is proscribed is that it makes the adjudication of 
ethical conflict very difficult indeed. (In addition, it is radically implau- 
sible, but we can set that objection to one side.) 

Environmentalists, as we have seen, may think of natural objects, like 
mountains, species, and ecosystems, as mattering for their own sake, but 
of artificial objects, like highway systems and domesticated animals, as 
having only instrumental value. If a mountain and a highway are both 
made of rock, it seems unlikely that the difference between them arises 
from the fact that mountains have wants, interests, and preferences, but 
highway systems do not. But perhaps the place to look for the relevant 
difference is not in their present physical composition, but in the historical 
fact of how each came into existence. Mountains were created by natural 
processes, whereas highways are humanly constructed. But once we re- 
alize that organisms construct their environments in nature, this contrast 
begins to cloud.?? Organisms do not passively reside in an environment 
whose properties are independently determined. Organisms transform 
their environments by physically interacting with them. An anthill is an 
artifact just as a highway is. Granted, a difference obtains at the level of 
whether conscious deliberation played a role, but can one take seriously 
the view that artifacts produced by conscious planning are thereby less 
valuable than ones that arise without the intervention of mentality??? As 
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we have noted before, although environmentalists often accuse their crit- 
ics of failing to think in a biologically realistic way, their use of the 
distinction between “natural” and “artificial” is just the sort of idea that 
stands in need of a more realistic biological perspective. 

My suspicion is that the distinction between natural and artificial is 
not the crucial one. On the contrary, certain features of environmental 
concerns imply that natural objects are exactly on a par with certain 
artificial ones. Here the intended comparison is not between mountains 
and highways, but between mountains and works of art. My goal in 
what follows is not to sketch a substantive conception of what determines 
the value of objects in these two domains, but to motivate an analogy. 

For both natural objects and works of art, our values extend beyond 
the concerns we have for experiencing pleasure. Most of us value seeing 
an original painting more than we value seeing a copy, even when we 
could not tell the difference. When we experience works of art, often 
what we value is not just the kinds of experiences we have, but, in 
addition, the connections we usually have with certain real objects. Rout- 
ley and Routley have made an analogous point about valuing the wil- 
derness experience: a “wilderness experience machine" that caused cer- 
tain sorts of hallucinations would be no substitute for actually going into 
the wild.*? Nor is this fact about our valuation limited to such aesthetic 
and environmentalist contexts. We love various people in our lives. If a 
molecule-for-molecule replica of a beloved person were created, you 
would not love that individual, but would continue to love the individual 
to whom you actually were historically related.*! Here again, our at- 
tachments are to objects and people as they really are, and not just to 
the experiences that they facilitate. 

Another parallel between environmentalist concerns and aesthetic val- 
ues concerns the issue of context. Although environmentalists often stress 
the importance of preserving endangered species, they would not be 
completely satisfied if an endangered species were preserved by putting 
a number of specimens in a zoo or in a humanly constructed preserve. 
What is taken to be important is preserving the species in its natural 
habitat. This leads to the more holistic position that preserving ecosys- 
tems, and not simply preserving certain member species, is of primary 
importance. Aesthetic concerns often lead in the same direction. It was 
not merely saving a fresco or an altar piece that motivated art historians 
after the most recent flood in Florence. Rather, they wanted to save these 
works of art in their original (“natural”) settings. Not just the painting, 
but the church that housed it; not just the church, but the city itself. The 
idea of objects residing in a fitting" environment plays a powerful role 
in both domains. 

Environmentalism and aesthetics both see value in rarity. Of two 
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whales, why should one be more worthy of aid than another, just because 
one belongs to an endangered species? Here we have the n + m question 
mentioned in Section I. As an ethical concern, rarity is difficult to un- 
derstand. Perhaps this is because our ethical ideas concerning justice and 
equity (note the word) are saturated with individualism. But in the context 
of aesthetics, the concept of rarity is far from alien. A work of art may 
have enhanced value simply because there are very few other works by 
the same artist, or from the same historical period, or in the same style. 
It isn't that the price of the item may go up with rarity; I am talking 
about aesthetic value, not monetary worth. Viewed as valuable aesthetic 
objects, rare organisms may be valuable because they are rare. 

A disanalogy may suggest itself. It may be objected that works of art 
are of instrumental value only, but that species and ecosystems have 
intrinsic value. Perhaps it is true, as claimed before, that our attachment 
to works of art, to nature, and to our loved ones extends beyond the 
experiences they allow us to have. But it may be argued that what is 
valuable in the aesthetic case is always the relation of a valuer to a valued 
object.? When we experience a work of art, the value is not simply in 
the experience, but in the composite fact that we and the work of art 
are related in certain ways. This immediately suggests that if there were 
no valuers in the world, nothing would have value, since such relational 
facts could no longer obtain. So, to adapt Routley and Routley's “last 
man argument," it would seem that if an ecological crisis precipitated a 
collapse of the world system, the last human being (whom we may assume 
for the purposes of this example to be the last valuer) could set about 
destroying all works of art, and there would be nothing wrong in this.€ 
That is, if aesthetic objects are valuable only in so far as valuers can 
stand in certain relations to them, then when valuers disappear, so does 
the possibility of aesthetic value. This would deny, in one sense, that 
aesthetic objects are intrinsically valuable: it isn't they, in themselves, but 
rather the relational facts that they are part of, that are valuable. 

In contrast, it has been claimed that the “last man" would be wrong 
to destroy natural objects such as mountains, salt marshes, and species.^* 
(So as to avoid confusing the issue by bringing in the welfare of individual 
organisms, Routley and Routley imagine that destruction and mass ex- 
tinctions can be caused painlessly, so that there would be nothing wrong 
about this undertaking from the point of view of the nonhuman organ- 
isms involved.) If the last man ought to preserve these natural objects, 
then these objects appear to have a kind of autonomous value; their value 
would extend beyond their possible relations to valuers. If all this were 
true, we would have here a contrast between aesthetic and natural objects, 
one that implies that natural objects are more valuable than works of 
art. 
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Routley and Routley advance the last man argument as if it were 
decisive in showing that environmental objects such as mountains and 
salt marshes have autonomous value. I find the example more puzzling 
than decisive. But, in the present context, we do not have to decide 
whether Routley and Routley are right. We only have to decide whether 
this imagined situation brings out any relevant difference between aes- 
thetic and environmental values. Were the last man to look up on a 
certain hillside, he would see a striking rock formation next to the ruins 
of a Greek temple. Long ago the temple was built from some of the very 
rocks that still stud the slope. Both promontory and temple have a history, 
and both have been transformed by the biotic and the abiotic environ- 
ments. I myself find it impossible to advise the last man that the peak 
matters more than the temple. J do not see a relevant difference. Envi- 
ronmentalists, if they hold that the solution to the problem of demar- 
cation is to be found in the distinction between natural and artificial, 
will have to find such a distinction. But if environmental values are 
aesthetic, no difference need be discovered. 

Environmentalists may be reluctant to classify their concern as aes- 
thetic. Perhaps they will feel that aesthetic concerns are frivolous. Perhaps 
they will feel that the aesthetic regard for artifacts that has been made 
possible by culture is antithetical to a proper regard for wilderness. But 
such contrasts are illusory. Concern for environmental values does not 
require a stripping away -of the perspective afforded by civilization; to 
value the wild, one does not have to “become wild" oneself (whatever 
that may mean). Rather, it is the material comforts of civilization that 
make possible a serious concern for both aesthetic and environmental 
values. These are concerns that can become pressing in developed nations 
in part because the populations of those countries now enjoy a certain 
substantial level of prosperity. It would be the height of condescension 
to expect a nation experiencing hunger and chronic disease to be inor- 
dinately concerned with the autonomous value of ecosystems or with 
creating and preserving works of art. Such values are not frivolous, but 
they can become important to us only after certain fundamental human 
needs are satisfied. Instead of radically jettisoning individualist ethics, 
environmentalists may find a more hospitable home for their values in a 
category of value that has existed all along.*? 
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Duties of Preservation 


DONALD H. REGAN 


I. THE PROBLEM 


The central philosophical problem concerning our duties with regard to 
nature is this: We are strongly inclined to think we have certain duties 
which are not fully accounted for by instrumental arguments. We are 
also strongly inclined to hold a view about value that seems to make it 
impossible to account for these duties by any noninstrumental arguments. 
Hence our perplexity. 

It seems that we have duties to respect living creatures; to avoid causing 
the extinction of species; even to preserve complex parts of the environ- 
ment such as a tropical rain forest or the Grand Canyon. If we ask how 
we can account for these duties (which for convenience I shall refer to 
collectively as duties of preservation), one possibility is to list the benefits 
that accrue to us from acknowledging them. There are powerful instru- 
mental arguments for preserving tropical rain forests, which are central 
to the whole planetary ecology. There are colorable arguments for the 
general preservation of species, since currently obscure species can turn 
out to yield new drugs or new genetic material for agricultural exploi- 
tation. There are more sophisticated arguments of potentially unlimited 
application based on "aesthetic utility"—we should preserve particular 
natural features or particular species because they embody qualities we 
value or because we find them pleasing. Instrumental arguments like these 
are numerous, varied, and significant, but they do not satisfy us entirely. 
They entail the consequence that if a species is not ecologically essential, 
and if it will produce no wonder drug or wonder crop, then whether we 
have a duty to preserve it depends on whether we like it. The content of 
our duties of preservation will depend heavily on accidental features of 
human preferences. This seems wrong. Analogously, even in the case of 
the tropical rain forest, whose present “economic” utility is not in doubt, 
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it seems wrong to claim we should preserve it merely because it is essential 
to our carrying on our lives and pursuing our goals and satisfactions, 
whatever they may be. The day may come when we can abandon this 
planet and dispense with the rain forest. We do not believe, however, 
that on that day it will become a matter of moral indifference whether 
we destroy the forest. Our duties of preservation demand a more solid 
foundation than our own changeable needs and fancies. 

On the other hand, suppose we try to account for duties of preservation 
without such instrumental arguments. It seems we must claim the natural 
world is valuable in itself. Unfortunately, that claim conflicts with another 
common intuition, that the existence of value depends somehow on the 
existence of fairly sophisticated consciousness. If we imagine a universe 
in which there is no life form higher than the nematode, and if we ask 
whether it is better for that universe to exist than for there to be nothing 
at all, many of us would be inclined to say that it is not better—between 
the existence and the nonexistence of such a universe, there is nothing 
to choose.! I do not say at this point that the existence of value depends 
on the existence of human beings. If value depends somehow on con- 
sciousness, then it remains to be determined what level and type of 
consciousness is required and whether we are the only creatures that 
possess it. But these questions are not crucial here. Our duties of pres- 
ervation seem to extend to natural entities that plainly do not have 
conscious lives of their own of any sophistication—the nematode, the 
lousewort, the Grand Canyon. It is hard to see how we can explain the 
duties of preservation in a noninstrumental fashion without claiming 
these entities are valuable in themselves and thereby contradicting the 
intuition that value and consciousness go together.” 


IIl. ON Nor AVOIDING THE PROBLEM 


The problem, then, is to give a noninstrumental account of our duties 
of preservation without denying the connection between value and con- 
sciousness. We could, of course, avoid the problem without solving it. 
We could deny the supposed duties of preservation, or we could grant 
intrinsic value to entities which lack consciousness. I propose to solve 
the problem, not avoid it. However, my solution may seem so implausible 
as to suggest that one of the courses of avoidance must be preferable. I 
therefore want to say something against each of the courses of avoidance. 
It will make for the smoothest exposition (even though it will upset the 
symmetry of the presentation) if I say a bit more now about the connection 
between value and consciousness and put off until much later my reasons 
for not simply denying duties of preservation. 
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With regard to value and consciousness, I propose to look briefly at 
three standard attempts to explain duties of preservation and to show 
that while none of them is satisfactory, each of them achieves what 
plausibility it has by arguing in a way which tends to impute conscious- 
ness where it does not exist. The lesson is that hardly anyone is willing 
to face the claim that value depends on consciousness and deny it outright. 

(1) It is often said that a variety of nonhuman entities—animals, plants, 
rivers, the “biotic community”—have rights. That such claims should be 
made was inevitable; "rights" have become the philosophers’ stone of 
modern moral discourse. Unfortunately, we have no satisfactory under- 
standing of what we mean even by claims that humans, the paradigmatic 
right-holders, have rights. It is this basic lack of clear understanding that 
encourages claims about nonhuman rights. 

It often seems that claims about Jones's rights are merely disguised 
claims about other people's duties regarding Jones.? If talk about rights 
is merely disguised talk about duties, then rights cannot be the basis for 
duties. This is as true of duties regarding nature as of duties regarding 
humans. On the other hand, if we try to find a notion of rights that has 
enough substance to be a genuine basis for duties, we are driven to 
thinking about rights as protections of some sort for the activities of 
rational, moral agents. It is clear that few or no nonhuman entities have 
rights of this sort. 

What I have said makes it clear that talk of nonhuman rights serves 
no useful purpose, except perhaps in rare cases. Such talk survives because 
our fuzzy-mindedness about the nature of rights allows assertions about 
rights to seem significant when they are not, when they are mere covers 
for assertions about duties. The seeming significance depends on the 
suggestion, easily recognized as false in the case of almost all nonhumans 
once it is made explicit, that the supposed right-holder is a rational, 
moral agent. 

(2) It is often said that we have duties to every living creature because 
every living creature has “‘a good of its own."^ This argument does noth- 
ing to explain any duties we might have to inanimate nature. Beyond 
that, the argument gets a good deal of its apparent force by inviting 
confusion. 

Consider an oak tree. If someone who says that an oak tree has a good 
of its own is pressed to justify that claim, he will usually respond by 
pointing out that an oak tree is a complicated, self-regulating, self-sus- 
taining system. Now, if that is what it means to say that an oak tree has 
a good of its own, I agree that an oak tree does have a good of its own. 
But why does it follow that I have any moral duty regarding the oak 
tree? The claim must be that, other things being equal, I should not 
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interfere with complicated, self-regulating, self-sustaining systems. As it 
happens, I think this claim has some plausibility, for reasons that will 
become clear further on. Even so, this claim is no place to end the 
argument for duties regarding nature. It is at most a suggestive place to 
begin. 

The real problem with saying that an oak tree has “a good of its own" 
is that it leads us almost inevitably to think of the oak tree as engaged 
in conscious valuation and in conscious striving after the “good” it has 
chosen or acknowledged. Hardly anyone would make such claims about 
the oak tree outright. But there are considerable illicit benefits (from the 
point of view of one trying to justify duties regarding the oak tree) from 
having these ideas in the air. Thinking of the oak tree as a valuer helps 
us over our worry about how there can be value in nature considered 
totally apart from human beings (or rational consciousness). We can 
concede that the existence of value requires a valuer, but we can let the 
oak tree fill that role. The idea is that each living thing creates the value 
in its own life by valuing it. Also, we readily think we should not try to 
impose our views of the good on other people; each person has a right 
to “a good of his own” which others should respect. If so, and if an oak 
tree has a good of its own, then it seems we should respect that too. 
These benefits are, as I said, illicit. The oak does not engage in conscious 
valuation. If we think it important that an oak tree is a complicated, self- 
regulating, self-sustaining system, let us say that about the oak tree and 
then argue about why it matters. Let us avoid specious shortcuts. (What 
I have said in this section applies mutatis mutandis to claims that every 
living creature has "interests," or that every living creature is a center of 
a respect-demanding ‘‘will.’”’) 

(3) It is often said that we are members of a “global community” which 
includes, in addition to ourselves, all other living creatures from chim- 
panzees to blue-green algae, and it is said that we have duties to the other 
members of this community just as each of us has duties to other members 
of the human community.’ However, “community”—in the only sense 
in which it can possibly have any moral significance—requires at least 
the potential for shared beliefs and values. The universe of living creatures 
simply does not amount to a community in any morally relevant sense. 

The “global community" usually turns out to be a metaphor for the 
fact that all life is part of a complex ecological web. We are dependent 
on many other species; and almost every other species (perhaps absolutely 
every other species) is dependent on us in the sense that we could destroy 
it if we tried. What follows from these facts? Nothing of interest. Our 
power to affect other species may be a necessary condition for our having 
duties regarding them; but the mere fact of our having this power does 
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not tell us what duties we have, if any, in the use of it. Similarly, our 
dependence on other species means that if we do too much damage to 
other living things we are likely to end up hurting ourselves as well; but 
any argument from this premise will make our duties regarding nature 
instrumental, which is just what the argument from global community 
was meant to avoid. 


Ill. THE SOLUTION 


It is time now to introduce my own solution to the problem of justifying 
noninstrumental duties of preservation without denying the connection 
between value and consciousness. I shall borrow an idea from G. E. 
Moore. The idea is best introduced by considering a specific example. 
There is a natural object" which is the Grand Canyon. Many people 
know of the existence of the Grand Canyon and have some specific 
knowledge of it. Consider a person Jones, who has some knowledge of 
the Grand Canyon and who also takes pleasure in that knowledge. 
Moore’s idea is that we should regard as intrinsically valuable the com- 
plex consisting of the Grand Canyon, plus Jones’s knowledge of the 
Grand Canyon, plus Jones’s pleasure in her knowledge of it. 

It must be emphasized that what is valuable here comprises three 
things—the Grand Canyon, Jones’s knowledge, and Jones’s pleasure in 
her knowledge of the Canyon—when they occur together. The valuable 
entity is what Moore called an “organic unity.” The claim that this unity 
is valuable does not, at least on the face of it, entail that any individual 
element is valuable on its own. In particular, it does not entail either that 
the Canyon is valuable on its own or that Jones’s pleasure is valuable 
on its own.® 

The phrase “‘Jones’s pleasure in her knowledge of the Canyon,” which 
I have used to describe one element of the valuable complex, may be 
misleading. It suggests that Jones’s pleasure is in her knowledge alone, 
and not in the Canyon. It suggests that Jones is glad to know about the 
Canyon, given that it is there, because she likes knowing about what is 
there, but that she is otherwise indifferent to the existence of the Canyon. 
That is not the state of mind I want Jones to have. I want Jones to take 
. pleasure in the existence of the Canyon itself. Why, then, do I not use 
the phrase “‘Jones’s pleasure in the existence of the Canyon"? Because 
that also may be misleading. This latest phrase suggests that, so long as 
Jones knows there is a Grand Canyon, and is glad of that, it does not 
matter whether Jones knows or cares to know anything more about the 
Canyon. On my view, however, Jones ought to want to know as much 
about the Canyon as possible; and she ought to take greater pleasure in 


199 


knowing it more completely; and the more she knows the more valuable 
is the complex under discussion. Perhaps, then, we should speak of 
“Jones’s pleasure in the existence of the Canyon and in her knowledge 
of it." This is an improvement, but it still could be taken to refer to two 
separable pleasures in two separate things, the Canyon, and Jones's 
knowledge of it. The misleading suggestions of the previous inadequate 
phrasings are not suppressed entirely. Perhaps the best description of 
Jones's state of mind would be “Jones’s pleasure in the Canyon as known 
to her.” The only trouble with this is that it sounds rather artificial. We 
would hardly know what it meant if it did not come at the end of a 
paragraph of hair-splitting. Hereafter I shall use all the phrases I have 
discussed indiscriminately. I shall always mean by them what I would 
mean by “‘Jones’s pleasure in the Canyon as known to her"—that is, a 
pleasure in the Canyon and in Jones’s knowledge of it as an inseparable 
whole, and a pleasure which would be magnified by greater knowledge. 

So far I have described one thing, a complex involving the Grand 
Canyon and Jones, which I have claimed is intrinsically valuable. Shortly 
I shall give a recipe for constructing enormous numbers of valuable 
complexes along the same lines. First, however, let me say a bit about 
what it means to call something “intrinsically valuable." 

To say something is intrinsically valuable is to say that it is good in 
itself, abstracting from its causal antecedents or consequences, and ab- 
stracting from its relationships to other things. It is good just for what 
it is. A universe which contains it is the better for containing it (still 
abstracting from causes, consequences, and external relationships). 

If something is intrinsically valuable, then any moral agent has a moral 
reason to try to bring it into existence or to preserve it if it exists already. 
Of course, to say a moral agent “has a moral reason" to promote the 
existence of something is not to specify the strength of that reason; and 
it is not to say that the agent has a conclusive moral reason. Two things 
may both be intrinsically valuable, and yet one may be more valuable 
than the other. If we must choose between the existence of two valuable 
things, of different value, we have “a reason" to promote the existence 
of each, but we have the stronger reason, and thus the conclusive reason, 
other things being equal, to prefer the existence of the more valuable. 
Similarly, something may be intrinsically valuable and also be instru- 
mentally valuable or instrumentally disvaluable. (Of course, this instru- 
mental value or disvalue must ultimately depend on the intrinsic value 
or disvalue of something else.) We may have a conclusive reason, all 
things considered, to avoid creating or even to destroy some complex of 
great intrinsic value, if its existence has sufficiently bad consequences. 
All of this is elementary; but people sometimes assume that if a thing 
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has intrinsic value it must have "absolute value" (either infinite value or 
value that for some other reason cannot be weighed against competing 
values), or else they assume that if a thing has intrinsic value it cannot 
have instrumental value or disvalue as well. These are misconceptions. 

How does one go about showing that something has intrinsic value? 
One does it in exactly the same way one demonstrates any other fun- 
damental moral proposition, however that is. I do not claim to know 
how that is. I do claim that the widespread belief that propositions about 
the good are harder to demonstrate than propositions about rights and 
duties is the merest prejudice. For the present what we can do is to expose 
and avoid outright confusions; to consult our moral intuitions; and to 
see which intuitions (at all levels of particularity or generality) figure in 
the most coherent moral theory we can come up with. 

Very well, what other complexes, constructed on the model of the 
Grand Canyon—Jones complex, are intrinsically valuable? Clearly, if we 
replace Jones by any other human being, the resulting complex will still 
be valuable if the original one is. Indeed, if we replace Jones by any other 
conscious agent capable of having the same sort of knowledge of the 
Canyon and taking the same sort of pleasure in it as Jones does, the 
resulting complex will still be valuable. The interesting question is what 
we can put in the place of the Grand Canyon. I do not suggest that we 
can put in the place of the Grand Canyon anything at all which we can 
refer to with a definite description. I would not, for example, claim that 
the complex consisting of Smith's cruelty, plus Jones's knowledge of 
Smith's cruelty, plus Jones's pleasure in her knowledge of Smith's cruelty, 
is intrinsically valuable. 

On the other hand, I suggest that we can put in the place of the Grand 
Canyon any “natural object.” “Object” here is to be construed broadly, 
as including anything we can refer to with a definite description. Thus, 
natural objects include individual creatures, species, individual ecosys- 
tems, types of ecosystems, geological formations, and natural processes 
(everything from “the way prokaryotes exchange energy with their en- 
vironment” to “the way continents have been created and destroyed by 
plate tectonics"). Pions and muons are natural objects, and so is the 
process of heavy-element formation in stars. In saying that all these things 
are natural objects, I do not mean to be making any controversial meta- 
physical claim. I am saying only that every one of these things can be 
part of an intrinsically valuable complex if it is conjoined with some 
human being’s knowledge of it and that human being's pleasure in her 
knowledge. (I shall speak for now as if the only relevant knowers are 
human beings.) 

With Moore's idea, as I have elaborated it, in hand, we have the 
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materials for an argument for the preservation of any natural object. Any 
natural object can be part of a valuable complex if we know the object 
and take pleasure in our knowledge. As to any such complex, we have 
a reason to promote its existence. If the existence of the object is essential 
to the existence of the complex, then we have a reason to promote the 
existence of the object. So we have a reason to preserve any natural object 
that currently exists. 

Now, consider some particular sidera object. Someone might say: 
*Unless we know the object and take pleasure in our knowledge, the 
object's mere existence is not valuable. Therefore our having a reason to 
preserve the object depends on our knowing it and taking pleasure in it. 
We have no reason to preserve an object we do not know, or that we 
take no pleasure in. So what we should preserve depends on what we 
like, and we are back where we started." This is not correct. It is true 
that if our ignorance of the object, or our lack of pleasure in it, were an 
immutable feature of the universe, then we would have no reason to 
preserve the object in question. But we are capable of learning about the 
object; and I believe we are capable of learning to take pleasure in knowl- 
edge of any natural object. If that is so, then we have reason to preserve 
any natural object, just as I said. With regard to objects we already know 
about and take pleasure in, it is enough to preserve them. With regard 
to objects we do not know or take pleasure in, we have reason to preserve 
them, and to study them, and to learn to enjoy our knowledge of them. 
(Even as to objects we already know something about and enjoy knowing 
about, there is probably always more we might know. If, as I assume, 
fuller knowledge makes a more valuable complex, then we have reason 
to study these objects as well.) 

Observe what my argument, if we can accept it, accomplishes. It gives 
us a noninstrumental argument for the preservation of natural objects, 
without denying the intuition that the existence of value depends some- 
how on consciousness. Both of these points bear spelling out. 


IV. ON NONINSTRUMENTALITY 


The main thing I mean when I say the present argument is “noninstru- 
mental" is this: On the present argument it is not the case that we have 
reason to preserve a natural object only if it is economically useful or if 
we happen to like it. We have reason to preserve every natural object; 
those we do not currently have knowledge of or take pleasure in, we 
ought to learn about and learn to take pleasure in. It is true that our 
having reason to preserve every natural object depends on the fact that 
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we have at least the potential for knowing about and taking pleasure in 
it. But that is a potential we have and which, on the present argument, 
we ought to develop. The argument for preservation does not disappear 
just because we decide to ignore that potential. Nor is it necessarily 
overridden if it turris out that we could satisfy more of our preferences 
overall by ignoring that potential. Satisfying our preferences is not all 
that morality is about. The central objection to traditional instrumental 
arguments for preservation is that they make the case for preservation 
depend on accidental or arbitrary facts about our needs and preferences. 
The present argument depends on only one deep fact about us, which, 
while it could be otherwise, seems too fundamental to be regarded as 
accidental or arbitrary. The fact that we are able to take pleasure in the 
knowledge of any natural object is not at all similar to the fact that most 
of us like butterflies and do not like slugs. 

The present argument is also noninstrumental in the sense that it does 
not make preservation a means to maximizing "the good for man." The 
good to be maximized is one in which human beings figure essentially 
(assuming we are the only sufficiently sophisticated consciousnesses in 
the universe). The good complexes I have described cannot exist without 
certain facts being true of certain humans. But these complexes are not 
good because they are “good for" the humans involved. 

It might seem that my argument is instrumental in the sense that the 
existence of any natural object is valuable only because it is necessary to 
something else, namely, the existence of various complexes of the sort I 
have described. This suggestion rests on a confusion about the nature of 
instrumental value. It is true that the existence of a natural object is 
valuable only as part of one of my complexes. But that is not to say that 
its value is merely instrumental. Its value does not lie in its consequences; 
it is not valuable because it causes something else. The complex which 
is valuable is different from the object alone; but the object is an essential 
part of it. The relationship between the object and what is valuable in 
itself is a logical relationship, and not a merely causal one. (I should 
perhaps point out that the object may have instrumental value, even with 
respect to a complex in which it figures. The object must exist before it 
can be known. Its existence at one time may have as a causal consequence 
its existing and being known at a later time. So its existence at the earlier 
time may be instrumental to the existence of the valuable complex at the 
later time. It remains true that the value of the object is not merely 
instrumental, since the object figures essentially in the valuable complex 
realized at the later time.) 
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V. ON VALUE AND CONSCIOUSNESS 


I have spelled out the point that my argument for preservation is not 
instrumental. Let me say a word about the point that it is consistent with 
our intuition about the relation between value and consciousness. Some- 
one who says that the existence of value depends on consciousness may 
mean two quite different things. He may mean, “No proposition about 
value is true except in virtue of being believed by some conscious being." 
Alternatively, he may mean, “Nothing has positive or negative value 
unless it somehow involves consciousness." The first claim is metaethical: 
it is about truth-conditions for moral claims, and it entails subjectivism 
of some sort. The second claim is normative: it is about what sort of 
thing in fact has value, and it is consistent with objectivism. The simplest 
way to see the difference between these claims may be to imagine a 
universe devoid of consciousness. The proponent of the first claim might 
well say about that universe that it has “no value" in the sense that no 
attribution to it of any particular degree of value is true. Because the 
universe is devoid of consciousness, the question of its value simply 
cannot arise. (The proponent of the first claim need not say this, but it 
is something he could say.) The proponent of the second claim, in con- 
trast, would say that the universe without consciousness has a quite 
definite value, namely zero. 

The claim I am presently interested in is the second, normative, claim. 
It is the second claim that, in the opening paragraphs of this essay, seemed 
to stand in the way of explaining our duties of preservation by nonin- 
strumental arguments. But it is clear that my Moorean argument for 
preservation is perfectly consistent with the intuition that nothing has 
value unless it somehow involves consciousness. The only things that I 
have asserted are valuable do involve consciousness. The consistency of 
my view with the claim that value requires consciousness is obvious, once 
we are clear about what version of that claim creates the difficulty. 


VI. OBJECTIONS AND COMPLICATIONS 


I have said that a natural object such as the Grand Canyon is not valuable 
in itself, but that it is good for the Canyon to exist and for us to know 
about it and take pleasure in our knowledge. Someone might object that 
this position is incoherent. How can it possibly be a good thing for us 
to know about the Canyon and take pleasure in it unless the Canyon is 
worth knowing about and taking pleasure in? In short, does not my view, 
that a certain sort of complex involving the Canyon is good, presuppose 
that the Canyon is good in itself?” 
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I concede that on my view the Canyon must be, in some sense, worth" 
knowing about and taking pleasure in. It does not follow, however, that 
the Canyon must be valuable in itself. Rather, to say the Canyon is worth 
knowing about is to say precisely that complexes involving the Canyon 
and someone's knowledge of it and pleasure in it are good. To say this 
is to assert something about the Canyon which is not tautological or 
trivial. As I have already pointed out, there are things (such as "Smith's 
cruelty") which do not generate good complexes when someone knows 
about them and takes pleasure in them. So, the claim that the Canyon 
is worth knowing about is a significant claim even though it does not 
entail that the Canyon is valuable in itself.8 

The hypothetical objector may not be satisfied. How do I know that 
the complex involving the Grand Canyon is good and the analogous 
complex involving Smith's cruelty is bad? Must not there be something 
about the Grand Canyon (itself) and Smith's cruelty (itself) that accounts 
for this difference? What could it be except that the Canyon is good in 
itself and Smith's cruelty is bad in itself? A complete answer to this 
question would take us far beyond the present essay. The short answer 
is this. There is a difference between the Canyon and Smith's cruelty, 
and it is a difference in intrinsic value. But the difference is that while 
Smith's cruelty is bad in itself, the Canyon has zero value in itself. (Note 
that Smith's cruelty can be bad in itself without violating the principle 
that value requires consciousness, since Smith's cruelty is itself a feature 
of a certain consciousness.) As to things, like Smith's cruelty, that are 
good or bad in themselves, it is good to know them and take pleasure 
in them if they are good, bad to know them and take pleasure in them 
if they are bad. (It is not the knowledge but the taking pleasure that 
makes the complex bad when the thing is bad in itself.) As to things, like 
the Canyon, that are neither good nor bad in themselves, knowing them 
and taking pleasure in them is good. There is an asymmetry in this 
position. But that, so far as I can now make out, is the way it is. 

A different objection to my claim that the Grand Canyon has no value 
on its own depends on the well-known “last person" argument.? Suppose 
Jones is the last person on earth. She knows there will be no one after 
her. As she dies, she can push a button which detonates a cataclysmic 
explosion and destroys the Grand Canyon. Would it be wrong for her 
to push the button? Many people are inclined to think it would be wrong; 
and they also think that the wrongness of pushing the button can only 
be accounted for by granting the Canyon value in itself. After all (the 
argument goes), once Jones is dead, the universe is empty of conscious- 
ness. If consciousness is essential to value, then there is zero value, 
whether the Canyon is still there or not. If it makes no difference to the 


205 


Donald H. Regan 
value of the universe whether the Canyon exists after Jones dies, she can 
hardly do wrong by destroying it in the moment of her death. 

My own view is that it would be wrong for Jones to destroy the Canyon, 
but that we can account for this consistently with my theory. There are 
two different points to be made, both of them important. First, assuming 
Jones destroys the Canyon, why does she do it? We could describe a 
variety of possible motivations, which differ subtly, but there must be a 
common element of sheer wanton destructiveness. Jones wants the Can- 
yon not to exist. But that desire is inconsistent with Jones's knowing of 
the existence of the Canyon and taking pleasure in it. If Jones has the 
proper attitude toward the Canyon (that is, the attitude which would 
figure in a valuable complex involving the Canyon and herself), she will 
not destroy the Canyon. Conversely, if she does destroy the Canyon, she 
has the wrong attitude, and that is what is wrong in the situation. It is 
true that on this analysis her act of destruction is wrong only derivatively. 
The act is wrong because it manifests a wrong attitude, while the attitude 
would be wrong whether the act were done or not. Still, it is the act that 
manifests the attitude to us, so it is natural that we should locate the 
wrongness in the act, at least on first consideration. (Someone might ask 
us to imagine that Jones does take pleasure in the existence of the Canyon, 
so long as she exists, but that she is saddened by the thought of the 
Canyon surviving her. She wants to affirm her intimacy with it by “taking 
it with her." I do not find this psychologically plausible. If it were plau- 
sible, then perhaps we should say that Jones was extemely peculiar, but 
in such a way as to make her apparently wrong act arguably innocent.) 

My second point about the “last person" argument avoids any psy- 
chological claims, but raises other complications. The argument that it 
does not matter whether the Canyon exists after Jones's death assumes 
that the Canyon's existence can only be valuable as part of a complex 
involving contemporaneous knowledge by some consciousness. Is it not 
possible, however, that the value of the universe could be increased by 
the Canyon's existence after Jones's death, combined with Jones's knowl- 
edge (before her death) that the Canyon will continue to exist and her 
pleasure in that knowledge? When I first described the sort of complex 
we have been discussing, I ignored this matter of timing, and I must admit 
that it raises many questions I find perplexing. But we plainly cannot 
insist on contemporaneous consciousness in every case. Consider human 
knowledge of dinosaurs. No dinosaur was ever known by a contemporary 
human consciousness, but it is good that dinosaurs should have existed 
and that humans now should know about them and take pleasure in that 
knowledge. If there is good to be achieved by knowledge of what came 
before the first human, why not also by knowledge of what comes after 
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the last one? But if there is good to be achieved by knowledge of what 
comes after the last human, then Jones, in destroying the Grand Canyon, 
destroys an opportunity for good.!? 

Now we have a new problem. I have said that our knowledge of 
dinosaurs is valuable even though dinosaurs no longer exist. That might 
seem to affect the nature of our obligation to preserve species that do 
exist. Imagine that there is some species about which we know everything 
there is to know. Is there really any reason to preserve that species? We 
will not learn more about it if it continues to exist. If it ceases to exist, 
we can remember it. We can continue to know “‘how it was" and to take 
pleasure in our knowledge. What difference does it make whether the 
species is still around? 

Although I think it is not a matter of indifference whether the species 
continues to exist, I should admit that in one respect the case for pres- 
ervation is weakened by our complete knowledge of the species. If we 
find ourselves in circumstances where we must choose between two sim- 
ilar species—where both are endangered but only one can be saved—we 
have reason to save the species about which we know less in order that, 
after study, we may eventually end up with the greatest aggregate knowl- 
edge of the two species. 

Going back to the case where there is just one species which we know 
completely, why is it desirable that that species continue to exist? One 
point, of course, is that its continued existence may be important instru- 
mentally to our continuing knowledge of its past existence and pleasure 
in that knowledge. This argument disappears, however, if we assume that 
our memory simply will not fade. Another tempting suggestion is this: 
The species cannot be completely known if it ceases to exist, since if it 
continues to exist it will evolve and will have a future development that 
we cannot predict. Therefore the question why it is good for a completely 
known species to continue to exist cannot properly arise. This may be 
the right answer, but it raises complications. What are the criteria for 
identity of a species over time? If the species evolves, is it the same species? 
If it gives rise to a different species, then the consequence of continuing 
its existence past the present is not that it will continue to exist and be 
known by us, but that something new will come into existence which 
we can know. Our knowing that new thing would, on my view, be a 
source of value; but if the present species ceases to exist for some reason 
other than self-annihilation by evolution, then presumably different new 
things will come into existence for us to know. It is not immediately 
obvious which possible set of new things would, if known, generate 
complexes of greater intrinsic value. 

For the present, I am inclined to rest simply on an intuition that it is 
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better, other things being equal, for something to exist and be known 
than for it not to exist and (though nonexistent) be known. Many phi- 
losophers have had the intuition, in one form or another, that existence 
is good. I have rejected the claim that the mere existence of entities 
without consciousness is a good. But that rejection is perfectly consistent 
with the suggestion, which I would expect to be widely accepted and 
which reflects the intuition that existence is better than nonexistence, 
that existing-and-being-known is better than non-existing-and-(nonethe- 
less)-being-known. 

We should also remember that the question “What difference does it 
make whether the perfectly known species continues to exist?" will arise 
in some context. Insofar as we are called upon to make a choice, our 
choice can be expected to manifest our attitude toward the species, just 
as Jones's choice about the Grand Canyon manifested her attitude. If we 
now take pleasure in our knowledge of the species, we will not be able 
to regard it as a matter of indifference whether the species continues to 
exist. We may decline to save it, or we may even eliminate it, for adequate 
cause. But we will not let it go or eliminate it for no reason at all. 


VII. SoME APPLICATIONS 


So far I have been engaged in general exposition of my theory. It may 
clarify how the theory works if we look at some examples. 

(1) Consider a case where we must choose between protecting two 
individuals of some common species and protecting the last two (mating) 
individuals of a similar but rare species. Most of us would think it better 
to protect the rare individuals. Theories based on the “rights” or “in- 
terests" of individual living creatures cannot account for this intuition.!! 
My theory, however, accounts for it very simply. Whichever pair of 
individuals we protect, we save two individuals (whose existence we know 
of and take pleasure in). That is good. But if we protect the rare indi- 
viduals, and only if we protect them, we also save a species which would 
otherwise disappear. Because the species is a separate “natural object,” 
saving the species is a separate good. What I have just said may seem 
too simple to be an argument. I have hardly done more than restate the 
obvious basis for our intuition that we should save the rare individuals. 
The point is that my theory, on which every natural object is potentially 
valuable, and valuable in essentially the same way though not necessarily 
to the same degree, provides a natural home for our intuition. Competing 
theories do not. 

(2) Consider a case where we must decide whether or not to prevent 
the extinction of a species which seems to be disappearing in the natural 
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course of events and not because of human intervention. Even people 
who feel strongly that we should not cause extinctions are likely to feel 
that allowing an extinction to occur (not preventing it when prevention 
is in our power) is quite a different thing. This obviously cannot be 
explained by a theory which assigns value only to species as such. On 
my view, the difference between causing an extinction and allowing an 
extinction is explained by the fact that natural processes are potentially 
valuable natural objects just as species are. Where we cause an extinction, 
we are destroying both the species and its natural “trajectory.” If we 
prevent an extinction, we are saving a species (which is good), but we 
are interfering with a natural process. It does not follow from this that 
we should always allow extinctions. There is a choice to be made. But 
when the issue is whether to allow an extinction, as opposed to whether 
to cause an extinction, there are considerations on both sides. 

(3) A similar question is whether we should interfere in a particular 
case to save an animal about to be eaten by a predator. On any theory 
which confines its attention to individuals, it is hard to see why we may 
not choose either way. The same is true even on a theory that values 
species, if the choice we are considering arises in only a small number 
of cases. However, many people would think that, barring special cir- 
cumstances, we probably should not intervene. This again is easily ex- 
plained if we grant value (by which I always mean potential value as part 
of an appropriate complex) to the natural processes of predator-prey 
interaction. 

(4) A rather different question is whether we should preserve things 
which are dangerous, such as the smallpox virus or rats, or things which 
are generally thought ugly, like banana slugs. My theory says that we 
have reason to preserve the smallpox virus and that the reason is of the 
same type as the reason for preserving, say, butterflies. But if the con- 
sequential costs of preserving the smallpox virus are too great, then on 
balance we should extinguish it. Calculating the consequences and strik- 
ing the balance may be very complicated. But the fact that the smallpox 
virus is dangerous to people does not mean it is not worth knowing about 
or that we may not take pleasure in knowing about it. No more does 
the "sliminess" of the slug make it unworthy. “All God's creatures" are 
worth our attention. 

(5) Sometimes we have to destroy something, like a laboratory animal 
or the natural operation of some natural process over a particular stretch 
of time, in order to increase our knowledge of the thing we destroy or 
of similar things. On my view, this destruction may be justified. The value 
of our knowledge of and pleasure in anything is increased if the knowl- 
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edge increases. In some cases, then, the destruction, which should always 
be cause for regret, will produce adequate compensating benefits. 

(6) There has been discussion of whether we should focus our efforts 
at preservation on rare species or on rare ecosystems. There is even the 
suggestion that protecting species and protecting ecosystems will come 
to the same thing in practice. Although I agree with much of what is said 
about this, I would point out that there is a difference in principle between 
protecting species and protecting ecosystems. We can easily imagine an 
ecosystem which contains only common species (and only species com- 
mon outside that ecosystem) but which is nonetheless special as an eco- 
system because the species interact there in unique ways. Similarly, we 
can imagine a species which is rare, and which inhabits only one eco- 
system, but which does not make the ecosystem as such specially inter- 
esting because a similar ecological role is played by a similar but more 
common species in many similar ecosystems. Given that there is a dif- 
ference between protecting rare species and rare ecosystems, my theory 
says that we should protect both. I think that comports with most people's 
intuitions. 

(7) Finally, what is the value of human-created species? This is an 
unusual question, but a very interesting one. It seems to me that human- 
created species must be regarded as human artifacts. Many human ar- 
tifacts are valuable in the same general way as natural objects; but they 
are not valuable in exactly the same way. To explain why not, I must 
add to my theory a point that has not been brought out previously. I 
have not attempted to characterize in full detail the emotion 1 have 
referred to as our pleasure in the knowledge of various natural objects. 
One aspect of that emotion ought to be pleasure in the knowledge of 
them as natural, as things not of our making. Our relation to the natural 
world is complex. We are rooted in it. We evolved out of it. But also, in 
some sense, we have evolved out of it. Unless we are in some deep way 
different from earthquakes, oak trees, and lemurs, moral philosophy, and 
indeed all philosophy and all science, is an illusion. I do not claim to 
understand just how we are different from earthquakes, oak trees, and 
lemurs; but if there is such a gulf as I claim between the human world 
and the natural world, that is itself a fact (or an enormous system of 
facts) worth learning about and taking pleasure in. It follows, I think, 
that we should value what is natural in part for being natural. And so, 
of course, we should value what is human in part for being human. 
Everything made by humans (or at least every material thing made by 
humans) has a natural component; and the proportions and mode of 
mixing of the natural and the “human” may vary greatly. I do not mean 
to suggest that a "wild" garden and a freeway interchange are to be 
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valued in exactly the same way because they both show the human hand. 
But the distinction between what is and what is not our creation would 
be crucial to a complete explication (which I cannot here provide) of 
how we should enjoy the world around us.13 


VIII. PRIORITIES AMONG SPECIES 


I turn now from specific cases to some general remarks on the problem 
of priorities among species. These remarks will also tend to fill out my 
theory. The question is this: If we can preserve only a limited number 
of endangered species, and if we have some choice about which to pre- 
serve, how should we decide? Specifically, what makes one species in- 
trinsically more valuable than another? The second question, about in- 
trinsic value, is narrower than the first question, about how we should 
decide. I shall focus on the second question, but I should point out what 
I am ignoring, which is questions about the instrumental value and dis- 
value of species.!^ Species often have substantial instrumental value or 
disvalue. It is likely that in many cases where we must decide what to 
preserve, the instrumental considerations completely swamp considera- 
tions relating to the intrinsic value of the species themselves. Of course, 
in principle, we cannot know what the instrumental considerations are 
without having a complete theory of intrinsic value. But a complete theory 
would recognize many forms of intrinsic value not discussed in this essay. 
So, in discussing only the intrinsic value of species, I am dealing with 
only a part, perhaps a very small part, of the problem.!^ 

It seems that there are two clear general principles. First, more complex 
life forms are more valuable than less complex ones, other things being 
equal. A ferret is more valuable than a centipede, which is more valuable 
than an amoeba. Even an amoeba is enormously complex. Still, there are 
degrees of complexity; and that remains true even if I am wrong about 
my specific rankings. Given that there are degrees of complexity, the 
more complex object is more valuable just because it provides the op- 
portunity for more knowledge. There is more to be known about a 
complex object than about a simple one. (To be sure, the possibility of 
the thing being “known” at all depends on its having a certain stable 
internal organization. Complexity is not the same as chaos, and there is 
a sense in which organization is simplicity. But these facts do not seem 
to upset our intuitions about the value of complexity and the reason it 
is valuable.) 

In the preceding paragraph I compared “a ferret” with “a centipede,” 
and so on. The original question concerned the value of a species of ferret 
or a species of centipede. Does the value ranking remain the same whether 
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we talk about individuals or species? In general, yes. There may be some 
exceptions, however. Social insects, for example, exhibit complexities of 
behavior as species that would be unknown to us and possibly undis- 
coverable if we knew these insects only as individuals. So in this case the 
species is relatively more valuable than we might think after considering 
only the (apparent) complexity of individuals. Similarly, certain species 
may play special roles in complex and unusual ecosystems, which makes 
a complete knowledge of them and their systematic role more valuable 
than it would otherwise seem. 

The second clear general principle is that, other things being equal, a 
species is made more valuable by belonging to a sparsely populated genus 
or family or order. Taxonomically isolated species are likely to represent 
unusual modes of adaptation. Their existence increases the diversity of 
nature. That means both that there is more to know about what exists, 
and that a complete knowledge of what exists entails a greater knowledge 
of nature's possibilities. 

Needless to say, the values of complexity and diversity may conflict. 
We might be compelled to choose between a complex species in a richly 
populated genus and a simpler species which has no congeners at all. 

A question that I shall raise without answering is whether a species 
acquires special value by having a role in some human culture. Animals 
figure in our cultural practices in a variety of ways. The bald eagle is the 
national symbol of the United States. Certain Eskimo tribes depend heav- 
ily on the bowhead whale. English-speaking children (and many adults 
who were once English-speaking children) may have special feelings about 
rabbits and deer because they were brought up with Peter Rabbit and 
Bambi. And so on. Clearly any of these facts may invest a species with 
special instrumental importance. The question is, do any of these facts 
invest the species with special intrinsic importance? Or rather, since we 
deny intrinsic importance to the species itself, do any of the cultural 
complexes we have indicated have an intrinsic value that is not exhausted 
by the value of the "natural object plus knowledge plus pleasure in the 
knowledge" and in which the species figures essentially? It should be 
apparent why, having raised this question, I cannot answer it here. An 
answer would presuppose a complete theory of the intrinsic value of 
cultural manifestations. We would also need to say more than we have 
said about the special value (if any) of shared knowledge, as opposed to 
knowledge belonging (or considered as belonging) to individual knowers 
only. I suspect that in the end we would conclude that the intrinsic value 
of a species is increased by its playing a special role in human culture. 
But for now that must remain a conjecture. 
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IX. THE IMPORTANCE OF BEING HUMAN 


For much of this paper I have written as if the valuable complexes under 
discussion must involve, in addition to some natural object, a human 
being who knows the object and takes pleasure in it. Is this concentration 
on human knowers justified? As I have already explained, it is not my 
intention to limit the relevant range of knowers by stipulation. In prin- 
ciple, other knowing subjects could fill the role of the human being in 
the complexes I regard as valuable. It just seems to me that in the universe 
as we know it, there are no other subjects who can fill the same role. 

Why not? Obviously, there is both a normative and an empirical prem- 
ise. The normative premise specifies just what kind of knowledge and 
pleasure—just what sort of consciousness—is necessary to the goodness 
of one of my complexes. The empirical premise is that there are no other 
subjects in the universe who possess the relevant sort of consciousness. 

I have said the subject whose participation makes a valuable complex 
must know some natural object and take pleasure in it. We cannot deny 
that certain creatures besides ourselves have “knowledge” of some sort 
and experience "pleasure" of some sort. But knowledge and pleasure 
come in many varieties. Although I cannot define precisely the features 
of consciousness that go to make a valuable complex, I can make it clear 
that the consciousness must be relatively sophisticated. 

First, the knowing subject must be self-conscious. He (let me call the 
indefinite and possibly nonhuman subject he") must be aware of himself 
as something separate from the object of his knowledge. Why is this 
important? Because the subject must take pleasure in the object and in 
his knowledge of the object. The subject who does not distinguish be- 
tween himself and the object may feel pleasure as a result of his awareness 
of the object, but it seems that he can hardly take pleasure in the object 
(as such). Even more clearly, unless he is aware of himself as a knowing 
subject, he is not aware that he has knowledge, and so he cannot take 
pleasure in his knowledge. l 

A related point is that the subject must be able to contemplate the 
possibility of the nonexistence of the things he takes pleasure in. To take 
pleasure in something, as opposed to merely getting pleasure from some- 
thing, requires that one consciously prefer the existence of what one takes 
pleasure in to its nonexistence, and therefore requires that one be able 
to contemplate its nonexistence. 

If the full range of possible goods from knowledge of and pleasure in 
natural objects is to be achieved, the knowing subject must be capable 
of wide-ranging intellectual apprehension. For example, if the full range 
of possible goods is to be achieved, the subject must be able to appreciate 
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modern physics. This obviously requires an intellectual capacity consid- 
erably in excess of day-to-day needs. It also requires the ability to engage 
in complicated symbolic activity. 

Finally, I am inclined to think that the knowing subject must at least 
be able to raise the question of what is intrinsically good. Whether this 
is a further required feature of the relevant consciousness or whether 
ability to raise value questions is entailed by the other features I have 
mentioned and briefly argued for (self-consciousness, ability to contem- 
plate nonexistence, wide-ranging intellectual apprehension and symbolic 
capacity) is itself an interesting problem. Whatever the answer to that 
problem, however, the reference to ability to raise value questions sug- 
gests a useful way of characterizing the required features as a group. 
Even if the first four features are not sufficient to guarantee the ability 
to raise value questions, they seem necessary to that ability. In a sense, 
then, the whole package adds up to the ability to raise value questions. 
This seems eminently reasonable. Remember that what got us started on 
this search was a feeling that the existence of value somehow depends 
on consciousness. If that is so—if we are trying to define the sort of 
consciousness which is essential to the existence of value—then it seems 
fitting that the relevant consciousness should turn out to be one that can 
appreciate value questions. 

As to the empirical question whether humans are the only subjects in 
the universe who have the relevant sort of consciousness, I do not claim 
to know for certain. No one can afford to be too confident today that 
he knows all there is to know about the intellectual life of chimpanzees 
or porpoises. I would claim that, on our planet, human beings are cur- 
rently far beyond any other creatures in the development of the relevant 
features and capacities. I would also claim that at most only a very few 
of our fellow creatures are capable of developing intellectual lives at all 
resembling ours. In sum, I think we have good empirical grounds for 
regarding ourselves as special. 

I do not understand any of the features of consciousness I have pointed 
to well enough to know whether they should be regarded as occurring 
in all degrees of development or whether they are intrinsically “lumpy.” 
That is, is it possible for a conscious creature to be just the slightest bit 
self-conscious, or is self-consciousness an all-or-nothing matter? It seems 
implausible to regard self-consciousness as strictly an all-or-nothing mat- 
ter, but there may still be some initial threshold of development below 
which there can be no self-consciousness at all. In any event, to the extent 
that the features of consciousness I have pointed to do come in degrees, 
I would concede that different degrees of valuable consciousness may all 
produce valuable complexes with, of course, different degrees of value. 
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So there may be some intrinsic value in the intellectual life of a dog. It 
does not follow, however, that the dog in whose life there is some intrinsic 
value is as valuable as, or has the same "rights" as, a fully developed 
human being. Because there is more good to be achieved by “cultivating” 
the human, the human's needs and interests will tend to prevail. 

So much for my argument about why, and to what extent, humans 
are special. Many environmentalists seem to think that claiming to be 
special can show only that we are arrogant or presumptuous. Paul Taylor 
has recently attempted to show that humans should not be regarded as 
special.!ó Taylor's argument is aimed specifically against the claim that 
we are special because we are “rational.” That is not exactly my claim, 
but it is close enough to make what he says of interest here. His argument 
goes as follows: We cannot say humans are special just because they are 
more rational than other animals. After all, cheetahs are faster than other 
animals, and eagles see better. If humans are best at one thing, other 
species are best at other things. Nor can we say that being rational is 
better or more important than being fast or far-sighted. Being rational 
has been adaptive for humans and is valued by humans. But cheetahs 
and eagles have taken other routes and value other qualities. 

This does not seem to be an argument at all against a position like 
mine. It may be a useful reminder that we cannot say simply, “Rationality 
is good because that's what we're good at,” or “Rationality is valuable 
because that's what we value." But it says nothing against the possibility 
that there is some objective point of view from which rationality does 
actually have an importance which speed and acute vision do not. 

Indeed, Taylor himself seems committed to the existence of such an 
objective point of view. He is one of those who believe that every creature 
has a good of its own. He instructs us that we should respect the goods 
of other creatures. But why? If the speed of the cheetah is good only 
from the cheetah's point of view, as Taylor suggests rationality is good 
only from our human-centered point of view, then why should we respect 
it at all? The cheetah's point of view is not ours. In telling us to respect 
the goods of other species, Taylor implicitly assumes both that there is 
a viewpoint “above” all the particular species-centered views and that 
we can adopt that viewpoint. If this synoptic viewpoint exists and is 
accessible to us, why should we not find when we adopt it that our 
capacities have just the special importance I claim? 

My own view, of course, is that there is a synoptic viewpoint, and that 
it is accessible to us, and that when we adopt it we see not only that 
humans are specially important, but also why. What we see is that humans 
are necessary to the full realization of the “goods” of other species. The 
cheetah's speed is good, but it is not good in itself. It needs to be known 
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by a subject who can know it and take pleasure in it in a sophisticated 
way. The cheetah does not value his speed in the required way. We can 
and should. This is the proper spelling out of the notion that every 
creature has “a good of its own.” 

One of the most striking articulations of the claim that humans are 
special comes from none other than Aldo Leopold, who is often thought 
of as concerned only to deflate human pretensions and put us in our 
place. In an essay inspired by a monument to the passenger pigeon, 
Leopold writes: 


For one species to mourn the death of another is a new thing under 
the sun. The Cro-Magnon who slew the last mammoth thought only 
of steaks. The sportsman who shot the last pigeon thought only of 
his prowess. The sailor who clubbed the last auk thought of nothing 
at all. But we, who have lost our pigeons, mourn the loss. Had the 
funeral been ours, the pigeons would hardly have mourned us. In 
this fact, rather than in Mr. DuPont’s nylons or Mr. Vannevar Bush's 
bombs, lies objective evidence of our superiority over the beasts.!? 


X. ON Nor AVOIDING THE PROBLEM, AGAIN 


I am now done with expounding my solution to the problem posed at - 
the beginning of this essay. The solution, depending as it does on a 
Moorean view of the good, may seem implausible. Would it be better 
after all just to deny that we have noninstrumental duties of preservation? 

Many philosophers who write about our relationship to nature observe 
that we have intuitions suggesting noninstrumental duties of preservation 
and conclude immediately that some theoretical underpinning for such 
duties must be found. That is not my position. One function of moral 
theory is to account for our intuitions; but another function is to test 
them. If we had a moral theory that was satisfactory, or even reasonably 
satisfactory, in other respects, but that failed to account for our supposed 
duties of preservation, then we would have strong reason for denying 
those duties. 

In truth, however, we have no theory which is even remotely satisfac- 
tory in other respects. There was a time when philosophers treated as 
the central question of ethics the question, “What ought I to do with my 
life?" I think this is still the central question. But it is a question which 
neither the modern utilitarian nor the modern Kantian (and every popular 
theory is either a utilitarianism or a Kantianism) even attempts to answer. 

The modern utilitarian takes as the good the satisfaction of people's 
preferences, whatever they may be. But this theory of the good does not 
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specify adequately what we should aim at in life, for the simple reason 
that human preferences are not given exogenously. Any individual can 
to some extent control the content of her own preferences. She cannot 
revise them instantaneously by an act of will, but she can act in ways 
which, over time, will create or strengthen some preferences and extin- 
guish or weaken others. Even more obviously, the general run of human 
preferences are in large part the result of prior human decisions, by 
families, societies, and polities; and present decisions by families, soci- 
eties, and polities affect what people's preferences will be in the future. 
We are therefore inevitably confronted with the question of what our 
preferences ought to be. What ought we to try to bring about that we 
and others prefer? Aside from some observations about the desirability 
of preferences being, so far as possible, well informed and consistent, 
modern utilitarians have nothing to say about this. They cannot have 
anything to say about this without going beyond the claim that the good 
is the satisfaction of preferences. (Benthamite utilitarianism, with its claim 
that the good is a single, homogeneous stuff called “pleasure,” is not 
subject to the same criticism. But there are other reasons why Benthamite 
utilitarianism is implausible. One cannot believe after reading the Gorgias 
and the Philebus that pleasure is the good; and one cannot believe after 
reading the Nicomachean Ethics that pleasure is homogeneous.) 

The modern Kantian—and I use the term broadly, to include libertar- 
ians as well as liberals—is in no better state. His essential program is to 
carve out for each agent a sphere of autonomy. This may be done (as 
the libertarian does it) by purely negative constraints on how individuals 
may be treated; or it may involve (as it does for most liberals) positive 
prescriptions concerning such things as the distribution of resources. In 
either case, nothing is said about what anyone ought to do with the 
autonomy that has been secured for him. 

If modern moral theory ignores the central question of morality— 
“What ought I to do with my life?"—then we need a new moral theory, 
or at least a different theory from the currently popular utilitarianisms 
and Kantianisms, for reasons which go far beyond the desire to justify 
preservationist intuitions on philosophical grounds. It seems to me that 
some theory of the good along the general lines of G. E. Moore's account 
will be necessary to answer the question of what one ought to do with 
one's life. It is a happy accident that such an account also allows us to 
explain duties of preservation which are otherwise inexplicable. (It isn't 
really an accident, of course. Any proper answer to the question of what 
one ought to do with one's life will have to address the general problem 
of man's place in the universe.) 
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XI. CONCLUDING REMARKS 


This has been a long essay, a forest in which we have become preoccupied 
with a number of individual trees. I have two concluding remarks. 

The first remark is by way of summary and emphasis. The main thing 
I set out to do was to construct a theory with two features. On the one 
hand, the theory should generate categorical duties of preservation— 
duties that do not depend on instrumental arguments, and, more partic- 
ularly, duties that are independent of our changeable needs and prefer- 
ences. On the other hand, the theory should be consistent with our belief 
that the existence of value depends on consciousness; the theory should 
avoid ascribing intrinsic value to natural objects indiscriminately. I have 
constructed such a theory. Whether I have made it plausible, or as plau- 
sible as the alternatives, the reader must judge. 

The second remark is not central to the present essay, but it is important 
to a correct general understanding of our duties regarding nature. If my 
theory is right, human beings occupy a special role in the universe. We 
are essential] to the realization of the most significant values, even those 
involving nonhuman nature. What that means is that all the standard 
instrumental arguments for preservation, if they are sufficiently general, 
retain their full force on my view. “Sufficiently general" instrumental 
arguments are those based on what is essential to human life and general 
well-being, as opposed to what is necessary to satisfy particular, possibly 
valueless, preferences. Thus, although I have been concerned to construct 
a noninstrumental argument for certain conclusions, I have definitely not 
attempted to displace instrumental arguments across the board. It may 
well be that the most important arguments in practice are still instru- 
mental. That also accords with common intuitions. 


NOTES 


1. Cf. William Frankena, “Ethics and the Environment,” and Peter Singer, *Not 
for Humans Only: The Place of Nonhumans in Environmental Issues,” both 
in Ethics and Problems of the 21st Century, edited by K. E. Goodpaster and 
K. M. Sayre (Notre Dame: University of Notre Dame Press, 1979), pp. 3- 
20, 191-206; Henry Sidgwick, Methods of Ethics, bk. 1, chap. 9, sec. 4 (New 
York: Dover Publications, 1966). 

2. Before going on, let me put aside a possible distraction, the issue of animal 
pain. Almost everyone now agrees that we have at least one nature-regarding 
duty which is not to be explained in terms of human needs or preferences. 
I refer to the duty not to cause pain to other sentient creatures. The recog- 
nition of this duty does not solve, or even suggest a solution to, our larger 
problem. The duty not to cause pain does not begin to encompass all the 
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nature-regarding duties we seem to have. On the other hand, we can recognize 
a duty not to cause pain without seriously undermining the general notion 
that value depends on consciousness. In short, we can recognize a duty not 
to cause pain without thereby either accounting for our supposed duties of 
preservation or eliminating the apparent obstacle to accounting for them. A 
completely adequate account of why we should not cause pain would shed 
some light on the nature of the connection between value and consciousness; 
but we do not have a completely adequate account of why we should not 
cause pain. We do not have an adequate account of what pain is. In the 
present state of affairs, recognizing a duty not to cause pain leaves the 
problem of duties of preservation untouched. In what follows I shall ignore 
the duty not to cause pain, without meaning to deny it; and I shall not worry 
about how it fits in with the broader theory I shall describe. For a further 
discussion of these issues, see Elliott Sober, this volume. 


. Judith Jarvis Thomson, Self-Defense and Rights (Lindley Lecture) (Lawrence: 


University of Kansas, 1977). 


. For example, Paul Taylor, “The Ethics of Respect for Nature," Environ- 


mental Ethics 3 (1981): 197-218. Similar claims are that all living creatures 
have "interests," Kenneth Goodpaster, “On Moral Considerability,” Journal 
of Philosophy 75 (1978): 308-25, or that every living creature possesses a 
“will,” Albert Schweitzer, Civilization and Ethics (Part II of The Philosophy 
of Civilization), trans. C. T. Campion (London: A. & C. Black, 1929), pp. 
246-47, quoted in Peter Singer, Practical Ethics (Cambridge: Cambridge 
University Press, 1979), p. 91. 


. Baird Callicott, this volume. 
. For Moore's treatment, see Principia Etbica, chap. VI (Cambridge: Cam- 


bridge University Press, 1903). The reader who knows his Moore may be 
thinking that Moore would admit some value in the Canyon all by itself. 
That is true, and it is a point I shall return to later on. Whatever Moore 
would have thought about the value of the Canyon by itself, it is certain 
that he regarded “organic unities" of the sort I have described as having a 
value which was not merely the sum of the values of their parts. It is equally 
certain that Moore thought these unities contributed much more to the 
overall value of the universe than did objects like the Canyon on its own 
(Principia Ethica, chap. III, sec. 50). In any event, I am not primarily inter- 
ested in exegesis of Moore. Although I have taken a fundamental idea from 
him, and although I am indebted to him at many points, I shall develop his 
idea in my own way and for my own purposes, without attempting to specify 
where I am following him and where I am not. 


. C£. Holmes Rolston III, “Values in Nature," Environmental Ethics 3 (1981): 


113-28; Tom Regan, “The Nature and Possibility of an Environmental 
Ethic," Environmental Ethics 3 (1981): 19-34. 


. My suggestion concerning what it means to say the Canyon is worth knowing 


about parallels Moore's definition of the beautiful as "that of which the 
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admiring contemplation is good in itself.” Principia Ethica, chap. VI, sec. 
124. 


. Richard Routley, “Is There a Need for a New, an Environmental, Ethic?" 


Proceedings of the XVth World Congress of Philosophy 1 (1973): 203-209. 
The points in the text about the last person argument can be reformulated 
in such a way as to undermine Moore's argument (against Sidgwick) for the 
proposition that inanimate objects may have intrinsic value, at least insofar 
as Moore suggests an argument and: does not merely rely on his intuitions. 
See Principia Ethica, chap. III, sec. 50. Moore may have gone over to Sidg- 
wick’s side on this issue by the time he wrote Ethics (London: Oxford 
University Press, 1912), p. 153. 


. Cf. Elliott Sober, this volume. 
. Cf. Terry Leitzell, this volume. 
. Cf. Kenneth Simonsen, “The Value of Wildness," Environmental Ethics 3 


(1981): 259-63; Aldo Leopold, “Goose Music,” in A Sand County Almanac: 
With Essays on Conservation from Round River (New York: Ballantine 
Books, 1970), pp. 226-33. 

Perhaps I should also point out that I am not backing off from the claim 
that species have intrinsic value only within certain complexes. Strictly speak- 
ing, the question I shall discuss concerns the comparative intrinsic value of 
complexes involving different species. It is much more convenient, however, 
to speak of the intrinsic value of species, and for the course of the discussion 
of priorities I shall do so. 

I am also ignoring the sort of question that Slobodkin discusses in his very 
interesting essay. His concern, roughly, is how we should expend scarce 
resources to identify endangered species. Given our considerable ignorance 
about which species are in danger, this question may be much more important 
in practice than mine. See Slobodkin, this volume. 

Paul Taylor, “The Ethics of Respect for Nature," Environmental Ethics 3 
(1981): 197-218. 

“On a Monument to the Pigeon,” in A Sand County Almanac, p. 117. 
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In dealing with the endangered species problem, it is tempting to assume 
a straightforward management model that has the following elements: 
(1) a scientific description of the current situation; (2) a statement of 
values and goals, ordered according to their priority; (3) a statement of 
policy objectives—a list compiled by comparing and noting disparities 
between (1) and (2); (4) a scientific research effort designed to obtain 
the information necessary to pursue the objectives efficiently; and (5) the 
development and dissemination of an instruction manual (a sort of recipe 
book) telling managers exactly how to proceed in whatever specific sit- 
uations might arise. 

But the chapters comprising this part of the book have little to do with 
this neat and tidy model, because the model assumes a level of knowledge 
about the present situation, a consensus on values and goals, and a 
research capability for gaining the necessary new information that far 
exceed current agreements and capabilities. 

No reliable, let alone detailed, description of the current situation 
exists. Statements of current rates of extinction are unfortunately very 
speculative. Further, we have little knowledge (as opposed to speculation) 
as to where, geographically, the greatest effects on biological diversity 
are occurring. Nor is it known precisely which types of ecosystems are 
most threatened or what human activities entail the greatest threats. 

Managers must face seemingly overwhelming problems with very little 
detailed data and even less generally accepted theory concerning the 
functioning of ecosystems. We do not completely understand species 
interactions or the levels of redundancy within ecosystems; consequently, 
. we cannot be sure which management strategies will have the desired 
results. 

Nor is there any generally agreed upon comprehensive analysis of the 
value of other species. For example, the rationale for the U.S. Endangered 
Species Act of 1973 states that “endangered” species of fish, wildlife, 
and plants are of esthetic, ecological, educational, historical, recreational, 
and scientific value to the nation and its people [Endangered Species Act 
of 1973, Sec. 2(a) (3)]. The largely alphabetical order indicates that the 
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authors of the legislation despaired of finding some more principled way 
of ranking the various vague values that motivated the Act. 

Even less agreement would exist if these general, abstract values were 
translated into specific proposals to set aside wetlands as opposed to 
forests, to protect individual species rather than ecosystems, or to con- 
centrate on protecting some pot of the phylogenetic scale at the 
expense of others. 

But the inapplicability of the ideal -— need not be reason for despair. 
The absence of desirable information and broad agreement should not 
leave managers paralyzed. We do have at least enough information to 
rule out the assumption that every action is as good as the next. There 
are some middle-level scientific generalizations that can guide policy and 
there are some courses of action that serve more stated values than others. 
For example, we know in general which characteristics of species and 
their populations make them more or less susceptible to extinction. Thus, 
while we lack a general theory of speciation and extinction and detailed 
knowledge of most species’ life histories, we do have a good idea of which 
species require special attention and why. The goal of this final section 
is to summarize what is known, to suggest preferred courses of action 
under less than ideal conditions, and to outline strategies for broadening 
the base of support for species preservation. 

Lawrence Slobodkin illustrates this middle-level theorizing by outlining 
the generally accepted ecological insights likely to be most useful to 
environmental managers. Populations and individual organisms both 
have properties that make extinction more or less likely. An understand- 
ing of these properties and their dynamics should allow managers to 
predict which species are likely to be at risk in various situations and to 
concentrate their efforts where they are most needed. 

He also points out that if human perturbations of ecosystems can be 
designed to mimic natural environmental alterations, organisms are more 
likely to be able to adapt behaviorally or physiologically; these are more 
promising adaptational strategies than genetic adaptation, which often 
proceeds too slowly to respond to anthropogenic alterations of the en- 
vironment. Slobodkin suggests that with adequate care and forethought 
based upon what we do know about susceptibility to extinction, we could 
minimize human activities that clearly endanger the survival of other 
species. 

Slobodkin's essay exploits available information to show how to avoid 
threats of extinction; Terry Leitzell's contribution addresses the practical 
question of how a manager can and should proceed, given that crucial 
pieces of information are often not available. He evaluates management 
strategies comparatively, describing which techniques are likely to work 
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in different situations. His goal is twofold: first, to show how various 
strategies can serve a wide range of values even when no clear consensus 
guides the setting of priorities; and second, to argue that, when the 
scientific knowledge necessary to manipulate populations is unavailable, 
protection of large areas of habitat is the best strategy. If a species still 
exists in the wild, its essential needs are obviously being met by the natural 
environment. If humans are ignorant of the species’ needs and life cycles, 
the best course of action is to reduce anthropogenic pressures on the 
natural ecosystems that form its habitat. 

The lesson of Slobodkin's and Leitzell's essays, taken together, is that 
good and sensitive environmental management will make use of available 
scientific knowledge while recognizing the extent of our ignorance. Hu- 
man intervention in ecosystems is, after all, the root of the current wave 
of extinctions. In the absence of knowledge adequate to intervene for the 
protection of species, the best course is often to set aside as large a preserve 
as possible, allowing naiural processes not properly understood by hu- 
mans to serve the needs of threatened species. 

Robert Carlton looks at strategies to protect species in a larger, societal 
perspective. He argues that current U.S. legislation is skewed toward 
restrictions and prohibitions, and that this approach is both inequitable 
and ineffective. Legal procedures that penalize individuals when endan- 
gered species appear on their property or in their workplace will not 
encourage wide participation in measures for species preservation. He 
recommends a more positive approach; developing incentives for coop- 
eration is more likely to achieve success than enforcing restrictions. 

This last part of the book, then, tackles the question of what to do 
when one does not know what to do. The proper response, it suggests, 
is to make use of the knowledge that is available, to seek aggressively 
that which is not, and to design current actions to do as little harm as 
possible. Protecting large areas of habitat from human encroachment and 
allowing nature to continue its processes without human interference is 
often the best strategy, given current levels of ignorance and perennial 
disagreements about goals and objectives. The conclusion is a humble 
one, but then again, humility may be, above all, the virtue we as a species 
are most in need of acquiring. 


225 


9 


On the Susceptibility of 
Different Species to Extinction: 
Elementary Instructions for 


Owners of a World 


LAWRENCE B. SLOBODKIN 


I. INTRODUCTION 


Extinctions have occurred before and will again—even in a world free 
of anthropogenic perturbations. In a similar sense, human deaths have 
occurred before and will again, even under the best of social systems. To 
act in such a way as to cause a death or an extinction, however, is not 
excused by these historical precedents. 

Other chapters in this volume focus on the list of species that are 
known to be endangered and the managerial options available to cir- 
cumvent the danger. They also provide examples of past extinctions. I 
will not duplicate these efforts, nor will I consider the problem of the 
consequences of extinction, except to note that the potential consequences 
of a species extinction may extend well beyond the species itself. At the 
most concrete level this statement refers to ecological changes that may 
ramify through a system following an extinction. At another level arise 
deep philosophical and ethical questions, which lie beyond the normal 
boundaries of scientific discourse. 

I will focus on a slightly different problem. What can we say about 
the susceptibility of species to extinction? This is divisible into questions 
such as: what are the properties that make certain species relatively 
immune to the threat of extinction? When the environment is changed, 
what kinds of species are most liable to become extinct? 

The chapter is written in a didactic tone, inspired by the set of intro- 
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ductory operating instructions that might come with a new refrigerator 
or lawn mower. Such devices will work reasonably well, so long as one 
is reasonably clear on what functions they are to serve, how to tell when 
they are functioning properly, and when to call a repairman. One need 
not understand metallurgy, thermodynamics, electronics, or cybernetics 
to be able to run a refrigerator, but it is important to know when it 
sounds wrong. 

The most basic kind of instruction booklet tells us what we need to 
know to avoid immediate disaster. It also tells us what danger signs to 
look for. If these signs appear, call in someone who understands the 
system. In that spirit, I provide a brief guide to what might go wrong 
with ecological systems, preceded by a brief rationale for my conclusions. 

My assertions are often condensations of my past thirty years of reading 
in ecology and evolution. If they appear to you to be outlandish, incorrect, 
or dubious, please refer to recently published summaries, which taken 
together provide an introduction to the literature.! These works should 
give enough of a general sense of ecology to permit evaluation of my 
summary remarks. In particular, they will lead to empirical examples. 

In the spring of 1950, I crashed my bicycle in the driveway of the 
Osborn Memorial Laboratory at Yale. Three passing faculty members 
hurried to my aid. A philosopher and physicist, Hans Margenau, checked 
my bicycle, and the developmental biologists, Edgar Boell and John S. 
Nicholas, checked me. I then realized that under my particular circum- 
stances an advanced medical student and a garage mechanic would have 
been more comforting. In this spirit I have not recommended texts at the 
forefront of controversy in the field. In fact, my intention in this article 
is to avoid any novelty or speculation. It is sometimes difficult for non- 
experts in a field to tell the difference between long-accepted notions, on 
which complete reliance can be placed, and the current research concern 
of a particular author. New theoretical speculation and even new data 
are of necessity subject to revision and testing. There is a danger that 
untested material may be too readily believed by readers who are not 
familiar with the tentative and qualified nature of many ecological as- 
sertions. Just as a first-aid manual should avoid explanations of front- 
line experimental medicine, in the interest of everyone's well-being, so I 
have avoided controversial assertions, even when I believe in them rather 
passionately. 

I hope that this chapter will be read by nonbiologists. It is therefore 
my intention to indicate the kinds of practical ecological problems that 
are likely to require decisions by nonecologists. These occur on a scale 
ranging from those that require the attention of politicians and planning 
supervisors to those faced by voters and backyard gardeners. Even for 
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these readers I will only provide general insights into when problems are 
serious enough to require professional advice. 

Given the complex needs of human societies, circumstances may arise 
in which it is necessary to extinguish populations or even species. In many 
cases, however, extinction occurs because of ignorance or carelessness. 
Are there biological warnings that may aid us in avoiding thoughtless 
extinctions? Is there any general way of assessing the likelihood that a 
particular species might become extinct? How are the dangerous situa- 
tions to be recognized? 

We cannot answer these questions by cataloguing the separate prop- 
erties of the 106 species of organisms that now exist or the 10? species 
that may have existed. We may, however, be able to specify the biological 
and environmental properties that either provide a certain amount of 
protection against extinction or, conversely, make certain populations, 
species, or ecosystems susceptible to the danger of extinction. 

Serious ecological problems may literally be infinite in number? To 
pretend to provide a solution for some particular ecological problem by 
use of a general formula would be a serious disservice. The harm done 
by amateur psychoanalysts and political philosophers is mild compared 
to what might be done if the ecological world were to be managed by 
someone who had read one pamphlet and thereby felt sufficiently con- 
fident to take action. However, a guide to recognizing problems that 
require expert opinion may be of value in preventing accidental 
extinction. 


II. THE DEATH OF INDIVIDUALS AND 
THE DEATH OF POPULATIONS 


Extinction is one kind of death. It is the death of a population of or- 
ganisms, which may coincide with the death of a subspecies or species. 
Death can be formally defined as the cessation of existence of some 
definable entity. Less formally, the meaning of death varies with the entity 
considered and the reference point of the observer. “The Death of the 
Wonderful One Horse Shay” is comic, while the death of one’s children 
is the epitome of tragedy. Some kinds of death are inevitable, given our 
knowledge of natural law. Among these are the death of a fire on limited 
fuel and the death of most individual organisms. Death is not inevitable 
on all ecological levels, however. There are clear reasons why I expect 
all individual organisms eventually to die, but these same reasons cannot 
simply be extrapolated to the population level. No natural law requires 
that populations or species should become extinct from anything other 
than catastrophic environmental changes. 
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I will first consider the inevitability of individual death, then the lack 
of inevitability of extinction, and lastly the meaning of “catastrophe” 
this context. The managerial procedures for avoiding extinction of valued 
species involve the capacity to avoid catastrophe as it will be defined 
here. 

In one sense there is obviously a genetic program for death, but its 
mechanism varies among organisms.? The death of individual organisms 
occurs either because vital cells die or vital organs are irreparably dam- 
aged. When recurrent and predictable environmental events make living 
impossible, death may be programmed into the developmental pattern 
of the organisms. Annual plants are programmed to die after setting 
seeds. Most anadromous fishes die after breeding, as do many molluscs, 
annelids, and insects. In mayflies, in some male salmon, and in some of 
the squids, the gut simply atrophies prior to the onset of breeding as if 
to underline the inevitability of individual death. 

The inevitability of a salmon's death is not predictable on the grounds 
of general biochemistry or cellular biology, except in an ecological and 
evolutionary context. Most organisms contain organs and structures that 
are not naturally replaced, such as the teeth of mammals and wings of 
insects. There is, however, a real possibility that those organisms that 
consist only of parts that can be replaced or repaired may be immortal 
in principle, if not in fact. 

In essentially all organisms, regardless of age or of the inevitability of 
death in the immediate future, there are some cells actively replacing or 
maintaining their subcellular parts. In our central nervous system there 
exist cells that cease dividing prior to the fifth year of life but that may 
then persist and function perfectly for another century. Other cells con- 
tinue to undergo cell division, even immediately prior to death. Typically 
these are the cells that, by being abraded away, form protective coverings 
for the others. The cells on root tips of 4000-year-old bristle cone pines 
ease the passage of the roots through the soil, in just the same way as 
the root tip cells of suburban tomatoes function. As salmon swim up- 
stream, epithelial cells continue to divide on their skin, as if they were 
not aware of the approaching end. 

If the biochemical potential for life is so persistent, why is death in- 
evitable? The answer relates to evolutionary mechanisms, rather than 
simply to biochemistry. 

Some organisms that live in unchanging worlds or in worlds in which 
the pattern of change is reasonably predictable, even though the changes 
may be very drastic indeed, may live a very long time as individuals. 
These kinds of organisms also evolve very slowly. The blue-green algae 
that dry to a tar-colored stain on boulders between wettings by the surf, 
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the sponges and coral heads that are known to have persisted for cen- 
turies, and the gravestone lichens that have not much changed their size 
in centuries are of this type. 

For most organisms, however, the world offers accidents that matter, 
so that to delay too long before being ready to reproduce may result in 
no reproduction at all. To advance the onset of reproduction, however, 
may generate weaknesses and susceptibility to other sources of mortality. 
From the standpoint of natural selection, organisms that have a genetic 
propensity to transmit genes most effectively into the long-term future 
of their population will have, in the long run, an evolutionary advantage 
over other members of their population. They are the "'fittest" that nature 
“selects.” This is true even if the process of gene transmission is detri- 
mental to individual longevity. 

Why not do both? Why not be strong enough to withstand the envi- 
ronment and, simultaneously, fecund enough to meet the criteria of ev- 
olution? The answer is not perfectly clear. Resources are apparently lim- 
ited, and within the individual an assignment of resources to any 
particular function limits the resources for other assignments. This results 
in “evolutionary constraints." For example, a protective shell against 
predators sets up a series of costs in making the armor and carrying it 
about. These costs probably interfere with speed, but also with repro- 
duction and perhaps other things. In short, no single organism can op- 
timize its capacity to respond to all possible perturbations.* 

Notice that my arguments for the inevitability of the death of organisms 
are based on the evolutionary need for reproduction. This process replaces 
a senescent individual with one or more new ones. In a metaphorical 
sense it is for the sake of these replacement individuals that older indi- 
viduals must die, and because of these replacements the average age of 
the individuals in a population need never grow older. While populations 
of a particular type may have very long histories, they do not age, i.e., 
undergo senescence, in the way that individual organisms do. In principle, 
populations of organisms need never die. 

Even accepting the above argument, I have not yet eliminated the 
possibility that extinction of populations is inevitable for other reasons. 
The two possible mechanisms for the death of populations are random 
fluctuations and major environmental perturbation. 

It is easily demonstrated that any sequence of numbers, such that the 
next number in the sequence is a random function of the previous number 
without regard for their magnitude, will wander away from any constant 
value. This is termed a "random walk" or “drunkard’s walk." Imagine 
a "drunkard's walk" in terms of a person actually walking down a 
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rectangular platform, always moving down the platform, but lurching at 
random to the right or left, without any regard to proximity to the 
platform edge. If the platform is long enough, the walker is essentially 
certain to fall off, even if it is a very wide platform. Therefore, extinction 
of populations would be inevitable if the changes in abundances of in- 
dividuals in populations could be rigorously modeled as a “random 
walk." This type of random walk would occur if the physiological state 
of the individuals in the population, and of all of its predators and prey, 
was unchanging and independent of their abundance. I could then define 
particular years or other time intervals as being better or worse for the 
population. At better times the environment would suit the organisms’ 
physiological state in such a way as to permit the population to increase. 
At worse times the population would decrease. If the distribution of these 
times was itself random, the population would then wander in size from 
year to year. Since there is an absorbing barrier at zero for a self-repro- 
ducing collection of mortal organisms (i.e., extinction is irreversible), we 
could expect that extinctions of populations would be inevitable under 
this model. 

In general, when local populations are considerably more abundant 
than their average value, it can be demonstrated that sooner or later their 
food supply, or nesting places, or some other environmental requirement 
will become lower than average in quality or quantity for the average 
individual in the population as a consequence of among-organism com- 
petition. Conversely, when populations are reduced, competition for 
these resources among members of the population is reduced. As a matter 
of fact, for all populations that have been examined with sufficient care, 
it has been possible to show that, for most populations studied, repro- 
ductive rates vary inversely with local population density and that mor- 
tality rates vary directly with population density. These rate changes may 
be mediated through any of a broad variety of mechanisms, but the 
important conclusion for our purpose is that populations more closely 
approximate feedback systems than random walk systems, so that drunk- 
ard's walk extinction cannot be considered as inevitable.’ 

If the death of populations does not come about from senescence, nor 
from random walk theory, how do we account for the fact that the 
paleontological record indicates that approximately one hundred times 
more species are extinct than have survived?‘ If extinction is not inevitable 
in principle, why have most species become extinct? We are left with 
catastrophic environmental perturbation as the main cause of species 
extinction. 
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IH. How ORGANISMS RESPOND TO PERTURBATIONS 


Environmental circumstances change for all populations, even those in 
the abyssal depths and other situations that are usually called “constant.” 
There is normally a spectrum of kinds, rates, and magnitudes of changes 
in the environment of any organism to which it has a spectrum of suitable 
response mechanisms, such that these events are not disturbances in any 
serious sense. Any anthropogenic event that mimics a component of this 
spectrum will be responded to in a normal way. Such an event is not 
“seen” as a change by the organism. It follows that a particular event 
may not be of any significance to one kind of organism but may be of 
great importance to another. 

Within a single natural population, individual organisms differ in age, 
nutritional state, and in their capacity to either resist deleterious envi- 
ronmental circumstances, or to take advantage of favorable ones. The 
differences among organisms can be attributed to their individual past 
histories and to their genetic endowments, their genotype. Differences 
among organisms in their response to mild environmental changes are 
usually attributable to obvious physiological differences, rather than to 
genotypic differences. Genotypic differences in the capacity to survive 
and reproduce are generally only demonstrable in response to severe 
environmental changes. These differences may result in increasing or 
decreasing of particular genes in the population, from one generation to 
the next. When such changes of the relative abundance of genes, the 
gene’s frequency, have occurred, the population is said to have evolved. 
These gene frequency changes may be expected to have altered the pop- 
ulation in such a way as to reduce the deleterious effect of whatever 
environmental stress caused the gene frequency changes in the first place. 
The greater a population’s capacity to minimize numerical changes and 
genetic changes as a consequence of a particular environmental event, 
the less the danger that such an event will cause extinction. Any dis- 
turbance to the organisms in a population is responded to by a series of 
simultaneously activated mechanisms, ranging from immediate behavior 
to genotype-specific alterations in survivorship and fecundity patterns. 
Each of these responses has its own temporal properties. Gene frequency 
change in a population takes longer, under most circumstances, than 
individual physiological changes. Therefore, if a perturbation is re- 
sponded to appropriately on a behavioral or physiological level, it may 
cease to matter long before any major change in gene frequency could 
occur. It is in this sense that appropriate, rapid responses protect organ- 
isms against the necessity of making slower, less reversible responses.” If 
the environmental change is within the normal range of events to which 
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a particular kind of organism can respond, I expect the behavioral re- 
sponses to be such as to minimize the need for physiological response, 
and the physiological responses to minimize the changes in mortality and 
fecundity, and so on. 

Even if the behavioral and physiological responses have been inade- 
quate, so that mortality rates have increased, the possibility remains that 
reducing population size, and so reducing intrapopulation competition, 
will enhance the surviving organisms' resistance to the environmental 
change that caused the damage and to other environmental problems as 
well. This idea, described by the term “compensation,” has figured prom- 
inently in the legal disputes over the effect of power plants on fisheries. 
It is also used in fisheries management situations. While “compensation” 
certainly exists for some populations and some environmental events, it 
must be considered with great care. In particular, it cannot be used as a 
shibboleth to justify assertions about the innocuous character of partic- 
ular events. 

The greater the sensitivity of organisms to the density of their own 
species, the greater their capacity to recover from population depletion. 
Members of greatly depleted populations may have increased survival 
and fecundity as a consequence of low intra-specific competition. While 
the individual organisms of these small populations are at their physio- 
logical best, further depletion of the population may result in extinction.? 
Forms that can become abiotic spores and wait for the world to become 
reasonable again cannot be extinguished—nor need they evolve much. 
However, if the rate and magnitude of detrimental environmental change 
are great enough to exceed the response capacities of individuals, and 
ultimately of populations, species may become extinct. 

Speciation and extinction are both accelerated in groups with restricted 
physiological and behavioral buffers between their germplasm and en- 
vironmental disturbance. Evolutionary changes involve changes in gene 
frequency. But gene frequency changes occur only if the behavioral and 
physiological mechanisms that normally buffer the population have 
failed. Therefore the same circumstances that enhance the probability of 
extinction also accelerate the rate of evolution. I believe that it will be 
shown that those groups, such as the Hawaiian Drosophila, that have 
speciated very rapidly also have a very high probability that any one 
species will become extinct in the future.? 

Notice that some insect populations exhibit seasonal changes in gene 
frequency that seem to be adaptive in themselves. These gene frequency 
changes tend to be seasonally cyclic and are not the kind of genetic 
changes being discussed.!? 
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IV. LOCAL AND GLOBAL EXTINCTIONS 


The term “extinction” has two meanings: “local” extinction refers to a 
particular population and “global” extinction refers to the entire species. 
Local populations may disappear, either temporarily or permanently, 
without necessarily implying extinction or even a dangerous situation 
that might lead to extinction. On the other hand, a species is composed 
of the sum of its populations, so that elimination of populations may 
imply danger to the species as a whole. The global extinction of a species 
occurs at the moment of extinction of the last reproducing unit of the 
last population. 

Susceptibility to extinction is dependent in part on how the species is 
subdivided into populations. The populations of a species can be more 
or less spatially separated from one another, in the sense that the region 
between the habitats of the particular populations may contain few or 
no specimens of the species in question. 

Some species normally occur in a small number of populations, each 
of which constitutes a more or less discrete entity. The large migratory 
game animal herds may exemplify this arrangement as do the populations 
of highly social and relatively rare primates. There may have been only 
one or two gigantic populations of passenger pigeons. Other species occur . 
as one or more networks of populations, such that within each network 
local subgroups may fluctuate in abundance, send propagules to other 
subgroups, and receive new members. This is the pattern for many insect 
populations. 

The significance of local population reduction or elimination is very 
different in these two extreme cases. A species subdivided into a large 
number of semiautonomous populations over a wide geographic range 
is less susceptible to extinction than a species consisting of only one 
population. 

Anadromous fishes are a convenient intermediate example: such fish 
mingle freely in the marine phase of their existence, but then separate 
into separate runs, located in very specific streams, when breeding is to 
occur. From the standpoint of breeding populations, each stream’s pop- 
ulation must be considered individually, while from the standpoint of 
managing a marine fishery the subunits may be pooled into a kind of 
superpopulation. The extinction of a stream’s population and that of an 
entire marine superpopulation obviously differ in significance. 

It might seem that if there are many populations the loss of one does 
not matter. This view does not take into consideration the possible ram- 
ifications of that population’s ecological role. This role may include being 
central to the local ecology (rabbits as a controlling herbivore in England 
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or wolves as a controlling predator in North America), or having im- 
portant amenity value (deer at the shrine at Nara or ravens at the Tower 
of London). 


V. THE CAUSES OF RARITY 


Broad geographic distribution over a range of habitat types provides 
some insurance against extinction, but absolute abundance does not. Just 
before becoming extinct a species is very rare. Rarity, however, does not 
always imply incipient extinction, nor is abundance a universal measure 
of safety from extinction. Very rare organisms may be rare for a very 
long time and in many places or they may be the last vestige of what 
was once common. Passenger pigeons may have been the most common 
of pigeons at the time of Audubon, but they are now gone. Bison herds 
contained so many individuals that they took days to pass a single point, 
but the extinction of bison was just narrowly avoided. The true Mormon 
cricket is believed to be extinct although they were enormously common 
in the nineteenth century.!! 

Rarity can be explained either by ecological peculiarities or by the 
diminishing of a population. It is important to be able to tell the differ- 
ence. In the first case, the species will probably persist if the environment 
does not change. In the second case it will be eliminated unless the 
environment does change. 

Persistent rarity can arise as a consequence of the fact that all animals 
either live directly on the energy-rich products of plant photosynthesis 
or live on other animals. The direct feeders on plants, the herbivores, use 
up most of their energy in metabolic processes. If we assume one thousand 
calories of photosynthetically fixed energy on one square meter of ground 
in one year, a herbivore might take approximately 200 calories from this 
area during the year, without destroying the plants entirely. A carnivore 
feeding on this herbivore can get around 20 calories per year from the 
same area without destroying its prey, and an animal feeding on the 
carnivore might get one or two calories from the same area. In this sense, 
the available energy per unit area of earth's surface becomes more “‘di- 
lute" as we pass from plants to herbivores to carnivores. We never expect 
wolves to be as common as deer. 

High-level predators also tend to be quite large, permitting unequivocal 
outcomes of encounters between them and their prey. Large size is as- 
sociated with rarity, other things being equal. For both reasons, high- 
level predators tend to be rare relative to animals at lower trophic levels. 
Animal parasites are apparent exceptions. In one sense they are carni- 
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vores, but they are usually very small. Also, predators which hunt in 
packs (e.g., wild dogs) may be smaller than their prey. 

If organisms have anabiotic stages, perhaps combined with a high 
capacity to disperse, their local rarity may not be a problem—unless the 
areas they occupy are eliminated or severely reduced. Organisms of this 
kind—for example, some blue-green algae, rotifers, and organisms living 
in hot springs and brine pools—may be rare but persistent for millions 
of years. Organisms such as mushrooms or plants with persistent seeds 
may show an illusory appearance of rarity, based on our inability to 
census the tiny spores or dormant seeds. Most of their populations are 
invisible to us. 

If organisms that do not meet any of these conditions are rare, or if 
one knows that population sizes are declining, extinction is probably an 
immediate danger. Larger organisms tend to be relatively rare and also 
relatively more liable to extinction. 


VI. Is EXTINCTION DUE TO EVOLUTIONARY MOMENTUM? 


Some kinds of organisms are occasionally referred to in the press as 
“living fossils." This may mean that they are among a small number of 
surviving species in a taxonomic group that once was considerably richer - 
in species, for example, the chambered nautilus, cephalocarids, and 
lampshells. Sometimes the term refers to organisms that have not changed 
over a long period, such as horseshoe crabs, sequoia trees, and opossums. 

The term has an air of impending doom, as if the organisms were living 
on time borrowed from some pantheistic natural bank or as if they were 
decadent inbred natural aristocrats. As a matter of fact, brachiopods and 
opossums are extremely unlikely to become extinct. They meet most of 
the criteria for persistence listed above. In addition, they live in environ- 
ments that are so variable from year to year and day to day that it is 
very unlikely that tomorrow will confront them with anything that they 
have not survived in the past. 

Another category of living fossils is in much more severe danger. These 
are organisms that are adapted only to habitats that are themselves threat- 
ened and are in danger of disappearing completely or of being drastically 
modified. 

In general, evolution operates by maximizing fitness of organisms in 
their specific environmental context. An organism in the center of a forest 
evolves for the circumstances of the forest. Organisms do not generally 
have the intellect or physical vantage point to view the world from a 
perspective other than their immediate surroundings. If drastically dif- 
ferent adaptations are required for living in the forest compared with 
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living in the surrounding and encroaching farmlands, there is no way for 
a mid-forest organism to take this into account until the forest has become 
so small that there is no mid-forest.'? 

Green forests may not be in danger of vanishing, but natural mixed 
hardwood forests in which logs are removed by fire and rot rather than 
by trucks may certainly be made to vanish. Humans can take a broader 
view and maintain entire environments, within which other organisms 
may be able to use their repertoire of response mechanisms. 


VII. REINTRODUCTION—THE REPAIRING 
OF LOCAL EXTINCTION 


So far I have indicated some of the properties that make particular species 
more or less susceptible to extinction. Among the signs indicating that a 
species is currently endangered is the local extinction of one or more of 
its component populations. The loss of a single population of a species 
that has several populations may not be permanent under all circum- 
stances—sometimes, if it is done soon enough and with sufficient care, 
the population can be reestablished. Attempts at reintroduction are a 
standard managerial procedure. Unfortunately, more is usually involved 
here than simply transferring organisms from one region to another. 

Three phenomena make reintroduction difficult. The first is that many 
organisms, particularly mammals and birds, are developmentally inte- 
grated into their local environments and cannot be expected to survive 
as well after being displaced. The reintroduction of raptors has required 
careful supervision and training of individual birds.'? 

Second, populations of particular species that have been subjected to 
different selective regimes in different regions may differ in gene fre- 
quency.!^ A reintroduced organism or group of organisms is likely to be 
genetically inappropriate to the region of reintroduction. In such a case 
the reintroduced animals are likely to be subjected to a severe selective 
regime, and this in turn may result in extinction of the reintroduced 
population. Notice that this type of extinction might in one sense be 
considered "natural," since the natural pattern of extinction can often 
be thought of as a result of inability to meet environmental demands— 
that is, inability to evolve sufficiently rapidly or effectively. Obviously, 
in the case of a reintroduction, this appearance of naturalness is specious. 

The third barrier to reintroduction of a population is related to the 
fact that the initial elimination is likely to have provided an opportunity 
for competing species to occupy the ecological space originally occupied 
by the extinguished population. There is strong reason to believe that 
this may have happened in the Peruvian current fish population, in which 
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the gross reduction in the anchoveta population has resulted in a restruc- 
turing of the local food web. The anchoveta's role in the food web has 
now been taken by herbivorous crustacean plankton,'’ and no attempt 
at anchoveta reintroduction is likely to be successful. This case also 
demonstrates that competitors are not necessarily as valuable as the spe- 
cies they replace. There is no prospect of a practical zooplankton fishery 
that could occupy the enormous empty anchoveta processing plants. 


VIII. BUFFERS AGAINST EXTINCTION— 
Our INSTRUCTION MANUAL 


These considerations suggest that it is possible to examine the potential 
danger of extinction of particular species as a function of their life history, 
distribution pattern, abundance, and competitive relationships. We have 
derived a sense of how some species are better adapted to avoid extinction 
than others. Declining abundance is a signal for immediate concern, but 
it should be possible to be aware of earlier danger signals. Knowing the 
danger signals would essentially constitute our set of elementary direc- 
tions for determining which species we do not need to worry about and 
which species must be watched more carefully. 

Susceptibility to extinction differs among species as a consequence of | 
specific features of their biology. The likelihood of extinction of a par- 
ticular species is minimal: 


— If each of its populations is numerically large, so that deaths due 
to accidents will still leave some survivors. 

— If it has highly resistant life stages (e.g., spores, dormant seeds, 
etc.), so that even the destruction of all the organisms of one life stage 
will leave a reservoir of survivors from another. (I am not aware of any 
endangered species of mushroom.) 

— If it has a continual or at least a very long breeding season, so that 
short periods of abnormal environmental conditions do not eliminate an 
entire year’s breeding. 

— If adults survive through many breeding cycles, so that failure to 
reproduce in one season or year does not mean that an organism will 
never breed. 

— If migratory rates between populations are relatively high, so that 
even if a local population is eliminated, it has a reasonable likelihood of 
being reestablished. (Consider garden weeds in this context.) 

— If it is not subject to excess interspecific competition. By this is 
meant interspecific competition so severe that a drastic reduction in abun- 
dance or range would leave no “ecological space” for reexpansion, or 
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reintroduction. Under severe competition, available space and resources 
are immediately encroached upon by other species. 


Probably no single species possesses all these properties, although some 
organisms come close. Against a sufficiently severe perturbation, even all 
together will not avail. 


IX. CONCLUSIONS 


I hope that I have demonstrated that we have at least the beginnings of 
an understanding of ecological processes—an understanding that allows 
us to discuss the problem of which kinds of species are likely to become 
extinct and which kinds of anthropogenic changes tend to endanger 
species survival. This discussion was based on a set of physiological, 
ecological, and evolutionary generalities. Certain managerial recommen- 
dations are implicit in the above discussion: 


— It is possible to assess the likelihood of extinction on the basis of 
biological properties, prior to a species actually facing immediate danger. 

— Natural habitat preservation is preferable to preservation of species 
in zoos or botanical gardens. 


Clearly, zoos and gardens are of enormous value as experimental re- 
sources, pedagogic devices, and aesthetic objects in their own right. They 
also have demonstrated their invaluable role as the last resort in com- 
bating extinction. Nevertheless, they are less certain as devices for species 
protection than is preservation of natural habitat. 

Organisms can be more readily preserved in natural, or nearly natural, 
habitats than in artificial ones, because the latter require a much higher 
level of managerial effort and expertise. A natural preserve area may 
often be successful despite our ignorance and ineptitude, which is not 
true of zoos and gardens. A zoo or botanical garden is, by definition, an 
area in which organisms are cared for and protected by humans. This 
assumes that the caretakers have a reasonably complete understanding 
of the organisms' needs. In a natural habitat, organisms that have suc- 
cessfully met their own needs are permitted to continue to do so. It is 
more likely that a zookeeper or gardener will fail to notice or take account 
of an organism's needs than that the organism itself will fail. 

Even in the best of practical circumstances, zoos and gardens are un- 
certain guardians of endangered species. We expect organisms to evolve 
in response to local circumstances. Long sojourn in a zoo or a garden 
may so domesticate any organism as to make its survival in nature im- 
possible. Zoos and gardens are also subject to political and administrative 
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pressures through which they may be reduced or even eliminated. There 
is clearly a spectrum of possible arrangements between preserves and 
zoos, in which the zoo or garden requires maximum human interference 
while a sufficiently large nature preserve may require almost none. A 
large number of plant and animal species cannot be maintained in cap- 
tivity, and most of the ecologically important species are not the kind of 
organisms that appeal to zookeepers and gardeners. Soil bacteria, blue- 
green algae, and insects have a vital role in the maintenance of a natural 
habitat and its inhabitants, but are curiously uninteresting in zoos and 
gardens. 

A sufficiently large natural population usually contains at least a few 
individuals carrying rare genes that may prove of value if drastic envi- 
ronmental changes occur. One of the problems in conservation of natural 
endangered populations is that the reduction in population size that is 
necessary in relatively small reserves or in zoos may lead to a loss of 
genetic variation in the population. This problem is also of importance 
for domesticated plants and animals, in which market requirements and 
considerations of productivity maximization often require genetically ho- 
mogeneous populations of organisms. One procedure for alleviating this 
problem consists of maintaining gene banks, populations of domesticated 
species kept explicitly for their genetic variability. Deliberate attempts to - 
maintain genetic variability share some of the problems of the mainte- 
nance of zoos and gardens, and, in addition, it is not quite clear how to 
utilize the resources in a gene bank. Most genetic variation stored in a 
gene bank is of no immediate utility, even for domestic species, and it is 
not quite obvious how one would organize and mariage a gene bank for 
wild species. 

Management aimed at only certain aspects of an ecosystem is generally 
more difficult and dangerous than management aimed at preserving the 
entire habitat. The more intimately manipulative the management proc- 
ess, the greater the approximation to the dangers of a zoo. 


— Multiple preserves are preferable to only one. If natural or an- 
thropogenic catastrophe destroys the sole refuge of an endangered species 
it will become extinct, but if there are several refuges it will only become 
more severely endangered. 

— Large populations are not necessarily preferable to small ones, since 
I have demonstrated that abundance does not guarantee survival. This 
may be of help in planning ecological programs in a more deliberate 
fashion than the current mode of late response. 

— Notice that the evolutionary process teaches organisms while it 
tests them, in the sense that the best guarantee of a population's surviving 
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some future event is its having survived a similar event in the past. In 
fact, the meaning of the word “similar” in the previous sentence is the 
core of most conservationist lawsuits. Typically, the defendants in such 
suits try to demonstrate that their alterations of the environment do not 
differ in kind, or in magnitude, from natural changes that have occurred 
in the relatively recent past. The plaintiffs attempt to prove the novelty 
of the disturbance. The study of normal patterns of environmental dis- 
turbances and fluctuations is, therefore, almost prerequisite to setting and 
implementing environmental policy. 


The overall brief conclusion is that an ecological approach to envi- 
ronmental management, drawing on what we know of evolution, species 
interactions, and life history strategies, will in general lead to more certain 
and useful procedures than thinking of particular species as if they were 
isolated specimens in collections. We need not wait until a species is 
“endangered” before considering its susceptibility to extinction.!é 
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Species Protection and 
Management Decisions in 
an Uncertain World 


TERRY LEWNESELI 


The last fifteen years have been characterized by rising concern in the 
developed countries for the preservation of species, the enactment of far- 
reaching legislation in the United States, and the entry into force of an 
international treaty designed to prevent, or at least control, trade in 
endangered species.! However, development interests, perhaps most 
strongly in the Third World, charge forward to improve the economy 
and to raise standards of living. Environmental groups continue efforts 
to strengthen current laws and to prevent extinction of certain species. 
The cacaphony of controversy can be deafening. 

Government managers struggle constantly to find solutions that are 
acceptable to the hotly competing interest groups. They search for ways 
to allow rational development, while protecting and preserving the en- 
vironment. They are often criticized for weak compromises and unpro- 
ductive solutions. Yet, in many cases, it is impossible for the manager to 
construct a decision framework that expresses the competing interests in 
consistent terms and allows a reasonable balancing process. Often the 
environmental interests and potential ecological impacts are not clearly 
set out. The developer is always able to show specific economic costs 
and benefits, with charts, tables, and graphs to make his arguments 
concrete. The manager must decide issues on the basis of hard, objective 
facts on one side, and speculative arguments on the other. The environ- 
mental concerns are real, and the potential adverse effects are often 
extremely serious. But a lack of both an adequate biological knowledge 
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and a consistent philosophical base hamper the expression of the envi- 
ronmental concerns. 

The purpose of this chapter is to explore some of the current limitations 
on biological knowledge in a broad sense and the alternative philosoph- 
ical approaches to the problem of extinction of species and environmental 
management. I hope that a useful guide, providing a context in which 
the manager and decision-maker can work, will result. It is not possible, 
however, to provide a detailed guidebook which would tell a government 
manager exactly what to do in specified cases. The manager must un- 
derstand that several methods of preservation exist, that they each have 
limitations, and that many values can be served in the end. The manager's 
decision will involve a balancing of many factors with the decision de- 
termined by the balance. 

In order to deal with these controversies, a manager must understand 
the objectives that he is obliged to seek. First, he must examine his 
legislative mandate and fully appreciate the values pursued by the com- 
peting interests. Second, he must be well advised on the state of the art 
in biological and ecological research so that he knows what is possible 
and predictable. Third, he must understand the management techniques 
that are available to him and the limitations inherent in those techniques. 
Finally, he must evaluate and apply the management methods most likely . 
to satisfy the objectives and values identified. 

I first mention two alternative formulations of the issue of survival. I 
then catalogue the main objectives currently supported by significant 
groups, discuss the limitations on management methods, and suggest a 
strategy for managers. 


I. THE IssuE—SURVIVAL OF SPECIES OR 
OF THE ENVIRONMENT? 


Survival and extinction arguments fall into two major categories. One 
type of concern deals with the possible extinction of individual identified 
species, such as the snail darter in the Tellico Dam controversy. At issue 
was the survival of that one species, and although many other points of 
economic and environmental interest were argued, that was the single 
narrow area of decision. The second category of survival arguments is 
exemplified in the Ehrlichs' analogy likening disappearing species to rivets 
being popped from an airplane.? No particular rivet is crucial for keeping 
the plane intact, but if enough rivets pop, a crash will certainly result. 
Likewise, the identity and characteristics of any individual species are 
not important to the Ehrlichs’ central concern. It is the cumulative effect 
of altering nature by hastening the extinction of species and decreasing 
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biological diversity which leads to the inevitable upset of the global 
environmental balance. 

These two major themes are sometimes used in tandem to argue that 
the extinction of a particular species will result not only in the loss of 
that species, but also in extensive disturbance of a specific environment. 

The manager must distinguish between these two kinds of arguments, 
since very different management techniques may be called for depending 
on which objective is to be pursued. For example, the Bengal tiger may 
be saved by confinement in zoos if the only purpose is to retain examples 
of the species. But if we are concerned with the tiger's role in its envi- 
ronment and wish not to upset that role, then establishment of a reserve 
will be necessary, and the zoo solution will be quite inadequate. We will 
touch upon these two different approaches many times in later sections. 


II. VALUES 


Just as society has not made a definitive choice between protecting in- 
dividual species and preserving natural balances, choices among several 
more specific values may vary depending on circumstances. These values 
fall into several categories: tangible benefits to humans; aesthetic enjoy- 
ment; biological or ecological roles; and rights and duties. As with the 
two basic objectives, the manager must decide which of these subsidiary 
values are to be pursued before he can manage effectively. 


Direct Human Benefits 


The production of consumable goods is the most obvious direct benefit 
we gain from the plant and animal kingdoms. Several species have become 
threatened or endangered because of their interest to man as consumer. 
Redwoods, most whales, and some fur-bearing animals currently fall into 
this category, while the passenger pigeon is a sad example of man's 
overbearing interest in consumption. 

A second type of direct benefit is the application of the developed 
defenses or talents of other species to human problems. The astounding 
ability of humpback whales to communicate under water over thousands 
of miles has fascinated researchers and frustrated communications ex- 
perts as they work to develop comparable systems for human commu- 
nication under the sea. Penicillin and other antibiotics have led to great 
improvements in medical practice, and the potential use of other biolog- 
ical and biochemical defenses offers hope for further advances in the 
treatment of disease. 

These values are instrumental to achieving other human goals, e.g., 
good nutrition and safe medicines lead to health and survival. Benefits 
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must be evaluated in terms of these ultimate goals when placed on the 
manager's balancing scales. 


Aestbetic Enjoyment 


Almost any species can provide some aesthetic enjoyment to someone. 
A biologist may find as much beauty in a primitive microscopic beast as 
a whale watcher finds in a breaching fin whale. The emotions involved 
attach to the beauty, the awesome size, the delicacy, and other wonders 
of the individual creatures, rather than to the endangerment of the species. 
The possibility of extinction heightens the interest and concern of the 
human observer because of the fear that the beauty or other wonderful 
attribute will be lost forever. Again, this value is instrumental to the 
benefit of human enjoyment and should be weighed as such. 


Biological or Ecological Role 


Many species play essential roles in the life cycles of other species, such 
as those which are hosts to parasites or which ensure the pollination of 
plants. Some play larger roles in the global ecosystem by maintaining the 
atmospheric balance between oxygen and carbon dioxide. Most species, 
of course, play some role of importance to other species, with the only 
difference being a matter of degree. The instrumental value here is more 
complex, since plants and animals are benefited directly, while humans 
are benefited only indirectly, through the sustaining of our human en- 
vironment. This value overlaps the two themes of species preservation 
and protection of natural balances. 


Rights and Duties 


Several arguments have been advanced, based on the intrinsic, rather 
than the instrumental, value of species, assigning rights to species as a 
class; assigning rights to individual members of selected higher-order 
species; or assigning rights to the individual members of an endangered 
species because of the endangerment. 

The last of the three approaches underlies the explicit objective of the 
Endangered Species Act? which protects all members of a listed endan- 
gered species and applies penalties for actions against any endangered 
individual. Unfortunately, this approach is often impossible to enforce, 
requiring managers to compromise without a guidebook of standards to 
follow. 

The second approach—to protect all members of those species that 
have some attribute with which we can empathize (e.g., the ability to 
feel pain)—is the least practical. It requires protecting species, with no 
concern for environmental balances. If we were to protect each individual 
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animal that can feel pain, for example, the continued existence of Homo 
sapiens in any reasonable form would be impossible. If protection stand- 
ards as strict as those of the Endangered Species Act (no taking, no 
harassment, etc.) were applied to all species, life would become im- 
practicable. 

This approach has strong underpinnings in human feelings, influencing 
the manager at a gut response level. Humans easily empathize with in- 
dividual members of other species when they face death. The closer to 
man the individual is, either biologically or morphologically, the stronger 
the empathy will be. Especially in the case of higher-order animals, such 
as many mammals, man projects himself into the place of the animal, 
agonizing on its behalf and feeling its pain. Although those feelings of 
empathy are strongest for individual animals in pain or dying, we broaden 
the empathy to include the threat of extinction to a species. Our “gut” 
reaction is to put mankind in the place of the threatened species and to 
feel the threat of extinction close at hand. These feelings of identification 
with other species often present the most difficult managerial problems 
because the real concern is not voiced, but is expressed through a sur- 
rogate value. ` 

The first approach, assigning rights to each species as a class, is the 
most difficult to support philosophically, but is also the most practical. 
Rights are normally assigned to individuals, not to a class or group. In 
law, individuals are grouped for purposes of class-action suits, but the 
amalgamation is for convenience of litigation and represents only the 
assertion of the same individual rights on behalf of a number of people. 
However, assignment of survival rights to each species at least permits 
the death of individual members so long as the species survives. Perhaps 
the philosophical difficulty can be solved by recognizing that the right 
of survival is being assigned to the species because of some instrumental 
value of that species. The instrumental value will survive if the species 
survives and will not be lost by the death of individuals. 


III. CAUSES OF EXTINCTION 


The manager, recognizing the objectives and values to be pursued, must 
bear in mind the major possible causes of the extinction of species. 


Habitat Fragmentation and Alteration 


Habitat fragmentation/alteration is thought by many to be the most 
important single cause of extinction today. The draining of America's 
coastal wetlands, deforestation in Brazil, and general development and 
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expansion in developing countries have the potential for eliminating large 
numbers of species. 


Hunting 


The intensely organized efforts to trap passenger pigeons, the global 
activities of whaling fleets from many countries, and the arrogant killing 
of Bengal tigers are among the historically important occurrences of 
extinction through hunting. Although better controlled today, hunting 
remains a serious problem for many species which have already been 
reduced in numbers, with poaching still occurring on tigers and Japanese 
whaling fleets still taking many whales. 


Foreign Species in New Habitats 


The introduction of foreign species into new habitats, usually done in- 
advertently, has produced population explosions that have threatened or 
eliminated other species through competition. For example, black and 
Norway rats introduced to islands have seriously threatened many bird 
populations. 


Pollution and Other Environmental Changes 


Serious adverse effects have resulted from the alteration of global or 
regional biochemical cycles through acid rain, carbon concentration in 
the atmosphere, and nutrient flows into the oceans. One of the best 
documented examples has been the killing of freshwater fish in Adiron- 
dack lakes by acid rain. 


IV. MANAGEMENT METHODS EVALUATION 


The above sections have analyzed two major alternative approaches to 
survival problems, catalogued several current sets of values, and noted 
the major causes of extinction, all to be considered by the effective man- 
ager. The framework is set, but the resolution of conflict and the search 
for reasonable answers remain difficult. This section analyzes the major 
management methods to give a glimpse of the difficulties. 


The Endangered Species Act (ESA) Approach 


The ESA attempts to protect all individuals of any species of plant or 
animal that has been listed as threatened or endangered.^ The manager 
is not given the flexibility to protect the species as an entity, although 
that is usually the result in practice. 

The limitations of this approach are severe, since the effectiveness of 
the protection afforded to any species depends entirely on the amount 
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of government resources available. Even in earlier administrations that 
were more generous with funds, those resources have been very small. 
Consequently, extreme care must be taken in placing species on the 
federal endangered list. In the marine area, the listings include several 
species of whales and sea turtles, some seals, and one species of fish— 
the short-nosed sturgeon. Even efforts to protect that relatively limited 
number of species, however, are constantly subject to compromises and 
choices by the managers. 

As an example, after the listing of all of the species of sea turtles, 
government managers faced a serious problem in the accidental catch of 
turtles in shrimp nets in the Gulf of Mexico and the South Atlantic. At 
certain times of the year, turtles are caught incidentally in the shrimp 
fishery and drown in the nets. It was clearly absurd to close down the 
entire shrimp fishery, given its economic importance to the nation and 
to the region. The shrimp fishermen wanted to be responsive, but could 
not detect the turtles until after the nets were brought aboard to be 
emptied. The managers decided to develop a cooperative program in- 
volving the shrimp industry, the concerned environmental community, 
and the federal government. The result was a technology development 
program that produced new gear which allows most turtles to escape 
from the nets; a training program for the shrimp industry in turtle re- 
suscitation; and continuing programs of information exchange. The 
method of protection is questionable in terms of the letter of the law, 
but reflects a practical decision to enhance the survivability of the species, 
rather than to try to protect each individual. 

Other turtle protection efforts involve preserving nesting beaches in 
order to **headstart"" young turtles in a laboratory and release them into 
the oceans when they are large enough to avoid most predators. Unfor- 
tunately, even with the major efforts expended in this case, researchers 
do not know whether enough is being done to ensure the survival of the 
species.’ : 

The ESA itself contains different approaches to protection. Section 9 
prohibits any “taking” (killing, wounding, etc.) of any individual of an 
endangered species. Section 7 requires that all federal agencies ensure, 
in consultation with the Departments of the Interior and Commerce, that 
actions authorized or funded by them do not jeopardize the continued 
existence of an endangered or threatened species." Under the ESA, a “‘no 
jeopardy" opinion under Section 7 by the Departments of Interior and 
Commerce does not free the other agency from the prohibitions on *tak- 
ing" contained in Section 9. Consequently, a permittee could be operating 
in a manner which does not jeopardize the species, but still be prosecuted 
for injuring an individual animal. The 1982 amendments to the ESA® 
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resolve this conflict by eliminating penalties for any takings occurring 
pursuant to a Section 7 “no jeopardy” opinion. For the first time, Con- 
gress has said that the killing of individuals can occur under the ESA so 
long as the species, as an entity, is not jeopardized. That approach has 
not, however, been extended to the overall administration of the ESA. 

The sea turtle protection program is an example of a strong government 
and private effort to preserve several closely related species that is rea- 
sonably consistent with the objective of avoiding upsets of the natural 
balance. The values satisfied include aesthetic enjoyment and the rights 
of species as a class, although probably no other values are encompassed. 
Turtles are unlikely to be a major food source in the foreseeable future, 
and they do not appear to play a significant role in the survival of other 
species. The objective of protecting all individual turtles was certainly 
not served here by the managers' deliberate decision to allow some level 
of mortality. 

Most importantly, however, the values which are served in protecting 
these few species of sea turtles can be promoted for only a very small 
number of species. The National Marine Fisheries Service has made major 
efforts to protect sea turtles and bowhead whales, with lesser efforts for 
the Hawaiian monk seal and humpback whale. If the entire effort of one 
of the two federal agencies charged with the protection of endangered 
species is consumed with the protection of fewer than ten species, then 
the ESA approach cannot realistically be used to serve the values laid 
out above. At best, it can satisfy the values of a small number of people 
or groups for a very limited number of species. For any of the broader 
values—preservation of the human race, major enhancement of human 
living conditions, specific human benefits, or consumable resources—this 
approach fails. 

In practice, the ESA does not protect species generally, since thousands 
of species are expected to become extinct every decade if present rates 
continue. The ESA protects only a very few species, chosen for protection 
by a political process using many different values; nor is the ESA a useful 
tool for preserving the natural balance. It can be used in a manner that 
is consistent with that objective, as in the case of the sea turtles, but it 
cannot protect large sections of the environment from degradation and 
human-induced change. Its methods can serve only a narrow purpose of 
protecting a few species. That limitation should be recognized and ac- 
cepted by the managers. An argument can be made that critical habitat 
designations under the ESA have a broader protection effect.? It is risky, 
however, to depend on a tool which protects habitats as a by-product of 
its main purpose, rather than as a stated objective. 
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Preservation in Zoos 


Some species today are preserved only in zoos, where individual speci- 
mens are protected from competition, predation, starvation, and other 
threats. Artificial preservation is of very limited usefulness, however, for 
fulfilling any of the values set out above. Aesthetic enjoyment can con- 
tinue, of course, but is severely limited by seeing the animals only in an 
unnatural environment. The right of the species to exist is maintained, 
but again, with little impact, since it is not free to exist in a natural way. 
The preservation of a natural balance, or even a natural state, cannot be 
achieved at all with this approach. 

Preservation of a species in captivity is generally a last-ditch effort to 
save some individual members of a severely threatened species. It can be 
used where continued existence in the natural environment is impossible, 
perhaps because of a major change in a relatively small habitat or because 
of pressures from many factors which make survival impossible or pro- 
hibitively expensive. This approach is itself expensive, of course, and can 
be used in only a limited number of cases. It also requires a severe 
compromise in comparison to other methods, since the species is not 
maintained in its natural state. 


Introduction of Species 


Serious practical difficulties arise in introducing species into new envi- 
ronments or in reintroducing them into ecosystems in which they once 
existed. In an old ecosystem, the niche earlier occupied by the species 
may have been filled by an opportunistic species. In order to thrive in 
new environments, the introduced species may require different condi- 
tions from those it required elsewhere. The ability to predict those needs 
is very limited with regard to most species. Another factor seriously 
restricting this approach is its cost, in terms of both the research needed 
to plan a program and the implementation of programs on a case-by- 
case basis. Consequently, it is feasible for only a very small number of 
species. 

Introduction of species can enhance only a few of the values that we 
have been considering. Just as in the case of the ESA, only the values of 
aesthetic enjoyment and the rights of species as a class can be satisfied, 
and then only with regard to a very limited number of species. The 
concerns for natural balance and natural process will not be met, and 
the overall result could even be negative because of the environmental 
disturbance. 

This approach can be used when the natural habitat of the species has 
been destroyed or sufficiently altered as to result in irreversible decline 
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of the species. In terms of direct expenditures, it can be less expensive 
than preservation in captivity, although the risks are higher that the 
species will not thrive. It may be best to use this approach in conjunction 
with captive preservation, at least until the threatened species has estab- 
lished itself in the new environment. ; 


Management of Human Interactions with Other Species 


This approach is the most effective in situations involving hunting or 
fishing. Managers can control access to the species involved, limit the 
number taken or killed, take care that breeding populations and oppor- 
tunities are adequate, and take other actions that ensure the health and 
long-term survival of the species. Controls on hunting can be very effec- 
tive in preventing the extinction of species, despite many examples of 
failure: the passenger pigeon, Steller's sea cow, etc. Some currently en- 
dangered species may fall into the failure column as well, such as the 
Bengal tiger and the blue whale, although it is too early to know. Controls 
on fishing usually do not involve species already in danger, but rather 
those which we want to maximize for commercial advantage. Even in 
those cases, however, managers have found their ability to achieve stated 
objectives to be very limited. For example, the Georges Bank groundfish 
fishery was regulated from 1978 to 1984 with an elaborate series of catch 
quotas, open and closed seasons, fishing effort limitations, and so on.!? 
Yet, the stocks have increased and decreased dramatically over that period 
in spite of efforts to manage for consistent stock size. The managers have 
recently returned to a much simplified system, using minimum mesh sizes 
and spawning ground protection. This system provides adequate con- 
servation of the species in the fishery, but does not provide the proeqen 
of management desired. 

This method suffers from similar drawbacks to those mentioned above: 
effectiveness is confined to a relatively small number of species and is 
expensive in terms of both dollar and personnel resources. This approach 
can protect the rights of individual species as a class, but not the rights 
of individual members. It can, when applied to abundant species, enhance 
living conditions and provide a continuing supply of consumable re- 
sources. It can even be used consistently with the objective of preserving 
natural balances, although it does not actually ensure that result. 


Habitat Protection 


Several federal and state laws have habitat protection as an objective. 
The ESA has a specific requirement to designate “critical habitat" for 
listed species. The Fish and Wildlife Coordination Act!! provides the 
authority for the National Marine Fisheries Service and the Fish and 
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Wildlife Service to comment on the potential adverse impacts on living 
resources of all federal permit requests. This approach has been used 
extensively for coastal wetlands, with constant activity involving the two 
federal agencies just named, the Army Corps of Engineers, and state fish 
and game agencies. Habitat protection is the only management method 
which can meet all of the values set out earlier in this chapter. 

First, specific benefits to man, such as the discovery of compounds 
useful in medicine, can be enhanced by allowing species to continue to 
exist in natural habitats until they can be studied to discern possible 
benefits. 

Second, aesthetic enjoyment is enhanced by habitat protection since 
the animals or plants are most likely to exhibit their full range of behavior 
and variation in their natural setting. 

Third, the biological or ecological roles of species can follow their 
natural course since the species continue to live in their own ecosystem. 

Fourth, this approach is acceptable to the advocates of rights for species 
as a class and of rights for individual members, with one important caveat. 
Those rights are respected only if it is accepted that natural selection is 
value-free. Species and individuals will sometimes die out in their natural 
habitat, as they always have, as a natural consequence of interactions 
with other species and with the physical environment. Finally, habitat 
protection has the added advantage of being the most effective method 
of preventing serious threats to currently abundant species. While the 
manager can protect the long-term viability of some species through direct 
management of human activities such as fishing, habitat protection may 
be even more valuable in the long run because of our limited ability to 
predict the future impact of environmental changes. For example, we 
know that shrimp in the Gulf of Mexico are dependent on coastal wet- 
lands for spawning and larval growth. We do not know how much of 
the wetlands can be destroyed before the shrimp are seriously affected. 
Habitat protection can preserve our options for the future when our 
knowledge of ecosystem dynamics is likely to have increased con- 
siderably. 

Returning to the basic dichotomy set out in the beginning of this 
chapter, habitat protection serves both objectives—protection of individ- 
ual species and avoidance of interference with natural processes. A central 
theme in the latter objective is the need for biological diversity on both 
a local and a global scale. Habitat protection affords the best possibility 
of increasing, or at least protecting, the diversity of species on the earth. 
I see diversity, while not an end in itself, as absolutely essential for the 
survival of the human race, or at least for the survival of a global eco- 
system with any similarity to the current one. Some observers believe 
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that we are currently reducing the diversity of species to a dangerously 
low level, popping enough rivets so that our airplane will soon crash. 
Others view the global ecosystem as extremely resilient, with little like- 
lihood of human activities reducing diversity rapidly to a point of danger. 
Regardless of which view is correct, habitat protection is the only ap- 
proach which can make effective use of limited government and private 
resources, while trying to satisfy a broad range of objectives. 
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Property Rights and Incentives in 


the Preservation of Species 


ROBERT L. CARLTON 


I. INTRODUCTION 


Few people would argue that we should allow any species to become 
extinct without first considering very carefully the economic and ecolog- 
ical benefits forgone and the economic and ecological costs incurred. In 
fact, political decisions to save species have already been made. The 
Endangered Species Act of 1973, as amended, a sweeping and ambitious 
piece of legislation, is an example of the commitment of federal, state, 
and local governments to protect threatened species, even at considerable 
economic cost. This chapter makes the assumption that it is desirable, 
for whatever reasons, to maintain biological diversity and that govern- 
mental initiatives and efforts to protect species will be undertaken. 

Controversies remain, however. Conflicts have arisen because of fail- 
ures to consider and answer such basic questions as how species should 
be preserved and who should bear the costs of preservation efforts. Three 
areas of conflict must be addressed: (1) property rights—can protection 
of species be achieved while honoring moral, constitutional, and legis- 
lative safeguards on property rights? (2) fairness—can means to save 
species be devised that will fairly distribute the costs of such efforts? and 

(3) effectiveness—-can measures to save species be made more effective 
_ by removing disincentives toward compliance? 

To date, most efforts designed to protect species have taken the form 
of legislative prohibitions.! The Endangered Species Act, The Eagle Pro- 
tection Acts, and the Marine Mammal Protection Act, as well as the 
regulations implementing them, provide examples of such prohibitions 
by the federal government. State legislation also emphasizes prohibitions 
against the taking of individual members of a species which is listed as 
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endangered by one or another agency. Although some of the statutes do 
speak to the protection and preservation of the habitats on which species 
depend, little habitat protection has actually occurred. But the long-term 
preservation of species depends above all upon protecting crucial habitats. 
The failure to safeguard habitats on which endangered species depend, 
lack of coordination among land-managing agencies and agencies re- 
sponsible for preservation of species, and general willingness to sacrifice 
preservation of species for other goals have contributed to the ineffec- 
tiveness of the overall effort. 

It is necessary to develop and give serious consideration to alternative 
strategies for the preservation of species. This does not mean forgoing 
“thou shalt not" approaches, including prohibitions on takings. Such 
negative approaches, however, can free species from the threat of ex- 
tinction only if they operate within a general climate in which the majority 
of those capable of affecting the well-being of threatened species recognize 
them as having value. In other words, immediate incentives (economic 
and otherwise) to comply with preservation measures must be provided 
for those who can affect endangered species. Values that can be realized 
only in the distant future, if ever, will not be sufficient. 

This chapter suggests some new approaches and proposes criteria for 
choosing among alternative strategies. The three areas of conflict listed 
above provide an outline of such criteria: any approach to species pres- 
ervation must respect constitutional and legislative property rights; it 
must be fair and equitable; and it must be effective. Section II develops 
the interlocked concerns of property rights and of equity. Section III 
emphasizes the importance of incentives in developing effective policies. 
Section IV offers an approach incorporating both incentives and prohi- 
bitions into a comprehensive, long-term plan to promote the preservation 
of species. 


II. PROPERTY RIGHTS AND EQUITY 


The questions of property rights, fairness, and effectiveness are interre- 
lated. The criterion that any proposed strategy must provide as much 
protection as possible for private property rights relates not only to equity 
and fairness, but also to effectiveness. Any policy that is seen as imposing 
constraints on the rights to hold and enjoy property will be resisted and, 
consequently, be less effective. Thus, it is effective as well as equitable 
that the costs of preserving species should be fairly distributed. This 
means that costs should, to the extent possible, be apportioned among 
those who will benefit from the policy. As a first, imprecise attempt at 
stating a workable guideline for preservation policy, one could say that 
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the costs of preservation must be seen as reasonable by those who will 
bear them. This criterion, however, is too vague and too subjective to be 
used effectively. In order to make it more objective and precise we will 
concentrate, first, on concerns about property rights. These concerns lead 
into the problem of equity. Problems of effectiveness are more easily 
separable and are discussed in Section III. 

Constitutional and legislative protections of property rights are not 
absolute. State and local governments regulate land use to control public 
nuisances and harms to citizens and other property resulting from spill- 
over effects of property use. Further, agencies of federal, state, and local 
governments can take land for public uses by exercising the right of 
eminent domain. The distinction between these two broad forms of lim- 
itation on the use of property is essential because regulation of the first 
sort, based on the police power of the state, requires no compensation 
for interference in the private use of private property, whereas the exercise 
of eminent domain requires fair compensation for the restriction of rights 
of property owners. 

It is an interesting question whether the protection of endangered spe- 
cies represents a legitimate use of the police power or whether it requires 
the exercise of eminent domain. If the former, many questions of equity 
would dissolve: private landowners can be required, without compen- 
sation, to refrain from imposing harms or "nuisances" upon the public. 
If the latter, severe restrictions on private use may be unconstitutional 
and require compensation to affected landowners. 

Unfortunately, judicial decisions have done little to clarify this ques- 
tion, and commentators on judicial precedents have referred to relevant 
case law as “a crazy-quilt pattern of Supreme Court doctrine"? Insofar 
as discernible patterns have emerged, the following criteria seem to de- 
termine the acceptability of compensation-free restrictions based upon 
the police power: (1) if the policy goal is novel, nontraditional, and 
perceived as lacking in broad community acceptability, it is less likely to 
be considered a proper subject of use of the police power; (2) if the 
regulation obviously benefits a limited portion of the community, it is 
less likely to be upheld as legitimate exercise of the police power; (3) if 
the regulation involves acquiring public rights or benefits rather than 
protecting the public from a discernible harm, it is more likely to be held 
to require compensation; and (4) if the regulation renders the property 
in question economically useless or nearly so, it is less likely to be con- 
sidered a legitimate use of the police power. 

While these criteria do not allow a definitive and general conclusion, 
a case can be made that criterion (2) seems to support the legitimacy of 
regulation by the police power in the interests of species preservation, as 
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the benefits of species preservation do. not obviously serve a minority, 
whereas criteria (1), (3), and (4) suggest there are circumstances in which 
regulations imposed by endangered species legislation would not be clear- 
cut cases of legitimate exercise of the police power. Examining criterion 
(1), protection of species, except for a few which traditionally have been 
hunted, fished, or trapped, is a relatively recent concern of the public, 
and in cases where the species in question is neither well known nor 
popular, it would be difficult to show broad community support for the 
goals of the regulation. The protection of species does seem to provide 
a public good rather than protection of the public against a nuisance, 
unless an appeal could be made that some rights, either of citizens or of 
the species themselves, are infringed by the actions of landowners when 
these actions threaten the survival of a species. Even if one believes in 
the rights of citizens to have species protected or in the rights of the 
species themselves, such rights would be moral, not legal, rights. Con- 
sequently, legal rights are not infringed by actions threatening species, 
so endangered species legislation is best seen as creating a public good 
rather than protecting the public (or other species) from infringements 
of rights or “harms.” Thus, by criterion (3), it would be difficult to justify 
restrictions protecting species as an exercise of the police power. Criterion 
(4) is impossible to discuss generally, as the magnitude of the value lost 
will differ from case to case. Below, cases are given in which the loss is 
extreme and in these cases, at least, it could be argued that according to 
criterion (4) compensation is justified. 

While this area of law is too complex and the argument made here 
too sketchy to establish a general case, it seems reasonable to conclude 
that some of the restrictions imposed by endangered species legislation 
upon property owners may involve illegitimate “takings” of private prop- 
erty. They may greatly diminish the value of property in the pursuit of 
a novel, nontraditional public good. At the very least, they involve in- 
equities since individual property owners whose lànd is inhabited by 
endangered species may incur significant economic costs which should, 
more equitably, be distributed throughout the population. 

The decision to preserve species is not imposed by biology or econom- 
ics; it is a political decision. Certainly, it would be very difficult to argue 
that preservation of species represents an economic enterprise or an eco- 
nomic good, especially for the private sector. Emotion, environmental 
concerns, and economic concerns combine to create an atmosphere re- 
ceptive to a political decision to undertake a preservationist policy. The 
preservation of species redounds to the benefit of all, not just those who 
undertake preservation efforts or those who have to pay for such efforts 
individually. The essence of the legislation written pursuant to the po- 
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litical decision to save species is that the preservation of species represents 
a public good, a good for society as a whole.* Unless society as a whole 
is willing to do without the benefits which accrue from preserving species, 
the members of society will have to pay for them individually. The ques- 
tion remains, however, whether those costs will be evenly distributed 
throughout the population. 

It is here that the concern for property rights and the concern for equity 
merge, or at least impinge upon each other. The current approach of 
largely prohibitive regulations is characteristic of the exercise of a police 
power designed to protect the public from harms associated with the 
actions of individuals who threaten the health and well-being of the 
community. But the preservation of species is a public good, and it is 
unfair that the burden of the political decision to preserve species should 
fall disproportionately upon property owners who discover, or are in- 
formed, that the presence of endangered species on their lands restricts 
them from uses of their property not normally considered harmful to the 
public. 

Such cases exist. One example involves the actions undertaken (as 
necessitated by endangered species legislation) by wood-products com- 
panies to protect bald eagles on their lands. One company has more than 
900 acres set aside for bald eagle nesting sites and, as additional nesting 
sites are utilized and located, the number of acres will increase.5 At current 
timber values, the unharvestable timber on these acres represents a min- 
imum value of about nine million dollars. Management costs involve at 
least one man-year per year to ensure protection of the sites. There are 
also operational costs stemming from the difficulty of logging around 
the areas that must be left untouched and the timing of tree harvest with 
the biological patterns of the eagle. 

In another example, a forest products company has modeled manage- 
ment of pines which serve as habitat for red-cockaded woodpeckers, 
comparing their normal rotation schemes with a longer, imperfect ro- 
tation which would protect red-cockaded woodpeckers and their habitat. 
Based on the model, the longer rotation for the protection of the red- 
cockaded woodpecker would yield $115 less per acre per year than would 
management which did not protect the species. This decreased return 
represents a cost to any company that protects the red-cockaded wood- 
pecker by such a rotation. 

A number of problems are associated with identifying costs of pre- 
serving species. Some costs can be quantified; it is much more difficult 
to assign numbers to others. For example, some companies have been 
forced to develop long-range resource management plans on short notice 
and without the benefit of accurate wildlife or land management data 
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for areas which support species in danger of extinction.’ If data become 
available later indicating the management plan must be revised, revision 
may require coordination with state and federal agencies and the devel- 
opment of a new plan. What does this cost? As another example, in some 
cases, particularly in the western part of the United States, private and 
federal lands are intermingled. Very often, federal lands must be crossed 
in order to reach private land. Before a right-of-way can be granted, 
federal agencies must be assured that the proposed activities are not likely 
to affect adversely a federally listed threatened or endangered species. In 
most instances of probable conflict, alternative courses of action are 
proposed. Too often, the suggested alternatives are neither prudent nor 
reasonable, especially when one or more of the agencies involved has 
little or no knowledge of local conditions or of management possibilities. 
This can mean delay and in some cases has involved costly law suits.? 

Government actions can be affected by these kinds of considerations 
as well. For example, the decision to build the Jersey Jack Road in the 
NezPerce National Forest was appealed in part on the basis of alleged 
violations of the Endangered Species Act.? Delay to date has affected a 
$1.2 million appropriation for construction and has adversely affected 
associated employment and other economic benefits, both nationally and 
in the region of the NezPerce. The impact of such delays is indicated by 
the fact that lumber mills in the area employ 500 to 600 loggers and mill 
workers and provide employment indirectly for another 1,000 to 1,200 
people. It is too easy to ignore costs associated with decisions not to take 
an action or to postpone or shift an action when complications arise in 
connection with protecting endangered species. 

The examples given show that many of the costs associated with the 
preservation of species are inequitably distributed. The costs of protection 
measures on private lands have largely been borne by those who have 
the “misfortune” to own land containing endangered species or on those 
whose employment depends upon use of such lands. As the examples 
from the national forests show, local populations of endangered species 
on public lands can have disproportional local economic effects. 

Given that Congress has enacted laws on the premise that the continued 
existence of species is of paramount concern and value to all of the people 
of the United States, the question must be asked why the costs are not 
being borne by all of us. Restrictions on the use of private property may 
be so serious as to infringe the constitutional right of private owners to 
the use and enjoyment of their lands. In lesser cases, unfair restrictions 
may still be imposed upon owners, merely because they, by chance, have 
populations of endangered species inhabiting their lands. It is unfair to 
impose burdens upon a minority of property owners, if the benefits are 
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distributed throughout the population. There is a general inequity re- 
sulting from the fact that prohibitions differentially affect land use, em- 
ployment opportunities, and economic growth, depending upon where 
endangered species are found. 

It is possible, then, to state a criterion for judging the fairness of means 
to protect species: Given that preservation of endangered species provides 
benefits to all citizens, a method that distributes the costs fairly among 
the general population is preferable to a method that imposes costs dis- 
proportionately on certain property owners, certain areas, or certain 
geographic or social groups. 


III. CONSIDERATIONS OF EFFECTIVENESS 


The failure to recognize that the preservation of species is not a free 
public good, that someone or something will have to bear the cost of 
such preservation, has adversely affected preservation efforts, in addition 
to producing inequities. Because our protection system acts through leg- 
islative prohibitions, having endangered or threatened species on one’s 
property or under one's management has for the most part been a liability. 
The kinds of uncompensated costs cited above have often acted as pow- 
erful incentives to avoid responsibility for the continued existence of 
species given legal protection. 

Much anecdotal evidence exists of at least local extirpation of legally 
protected species at the hands of landowners who fear restrictions on 
their activities. In one case in California a private developer destroyed a 
population of an endangered plant to ensure that subsequent requests 
for federal construction grants would not be delayed because of endan- 
gered species considerations.!? In a case in the Southeast, a corporate 
landowner was informed that an endangered plant was located on its 
holdings, but when the corporation tried to obtain more specific infor- 
mation on locales, the information was not forthcoming.!! This made it 
virtually impossible for the company to set up internal safeguards for 
the protection of the plants. 

This last example points up the need for better cooperation among 
agencies, and in particular between those agencies concerned with pres- 
ervation of species and the private sector. Unfortunately, current legis- 
lation does not encourage such cooperation to the extent it should. That 
such cooperation can be very effective in terms of species preservation 
is shown by the success of the National Marine Fisheries Service in 
protecting sea turtles from destruction in shrimp nets. The problem arose 
because the nets in common use until the mid-seventies captured not only 
shrimp but also turtles. Since the turtles must have atmospheric oxygen 
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and the nets remained below the surface for longer than the turtles could 
*hold their breath," many turtles captured in the nets were drowned. 
Although National Marine Fisheries Service enforcement agents could 
have brought cases against the shrimp fishermen for illegally taking tur- 
tles, they decided to work with the fishermen in at least two ways. First, 
fishermen were encouraged to attempt to resuscitate turtles brought to 
the surface in their nets in order to return those that might be saved. 
Second, work was begun cooperatively to develop new nets from which 
turtles could escape. Such gear was developed and was accepted by the 
fishermen. This meant the drain on the turtle population due to fishing 
was effectively halted without major enforcement problems or economic 
dislocations. However, while this initiative was successful, it was done 
with no clear legislative authorization. !? 

Indeed, since cooperation with the fishermen precluded prosecuting 
them for accidental failures of the plan, it undoubtedly violated the strin- 
gent antitaking provisions of the Endangered Species Act. An effective 
program for species preservation must ensure that means for such co- 
operative efforts are part of any legislative initiative. 

In the past, private landowners and public land management agencies 
have often refused to allow the establishment of endangered species on 
their lands. They worried that the presence of such species could mean 
restrictions on land use. Recent legislative actions have relaxed the safe- 
guards for species introduced into new areas, which may alleviate some 
of these fears.? 

In general, prohibitions on activities affecting endangered species place 
landowners who host such species at a disadvantage. They become loathe 
to report existing populations of such species. Worse, the fear that these 
populations might be discovered by authorities who would then impose 
bothersome and perhaps costly restrictions may lead landowners or man- 
agers to destroy the organisms before they are discovered. These losses 
also represent a kind of cost, measured in terms of the diminution of the 
public good which the preservation of species represents. 

If efforts to protect species are to be successful in the long run, they 
must go beyond prohibitions against the taking of individuals. Concern 
must be shown for the long-term viability of the species, and this implies 
increased concern for protection of habitat. Prohibitions do little to create 
an atmosphere conducive to protecting habitats or to developing methods 
designed to protect habitat. By such protection, gradual decline of the 
population can be avoided. A corollary to this point is that an alternative 
is more attractive if it increases the probability that its implementation 
will lead not only to a stable situation with respect to population numbers 
but to increases in its numbers. Thus endangered and threatened species 
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can eventually reach safe and stable population levels, thereby putting 
their status beyond danger. 

These concerns about the effectiveness of endangered species policy 
suggest another criterion for judging alternative methods of protecting 
species: Any method that operates, in practice, so as to increase coop- 
eration of the private sector in the identification, protection, propagation, 
or encouragement of populations of endangered species is preferable to 
methods that fail to do so. 


IV. CONCLUSION: INCENTIVES AND COOPERATION 


We have established that the preservation of species is a public good. 
Those who contribute to that effort should be seen as public servants. 
An atmosphere of cooperation and trust must be created if the effort is 
to be successful. Such an atmosphere is not promoted by means which 
depend solely or primarily on prohibitions and legal penalties which 
simply punish activities adversely affecting populations of endangered 
species. Such prohibitions and penalties are perceived by those affected 
as arbitrary and unfair, falling as they do upon individuals who own 
property or otherwise depend upon the use of property inhabited by 
endangered species. Under present conditions, the perception of arbi- 
trariness and unfairness compounds the economic disincentives involved 
in reporting and protecting species, with individuals feeling that their 
activities are being limited for the sake of benefits to be experienced by 
others. 

A strategy that creates immediate incentives for landowners to report 
and protect populations of endangered species would be preferable to 
prohibitions. Any measure has a better chance of success if endangered 
populations can be identified before they reach the critical stage, i.e., 
before the loss of single individuals becomes a matter for concern. When 
the population of a species is perceived to be diminishing but not in 
danger of immediate extinction, it may be possible to stabilize the situ- 
ation by setting aside habitat and by taking other steps to provide support 
to the population. At this stage, prohibitions and the problems they cause 
are often avoidable. Emphasis can be placed upon measures preventing 
the decline of populations, rather than on regulations designed to protect 
each and every individual. Here are several measures that are likely to 
protect private property rights, to be equitable, and to increase the like- 
lihood of success in species preservation efforts. I have not tried to put 
them in any order of priority since the most effective approach will vary 
from one situation to another. 
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1. Monetary Incentives to Private Owners 


These could take any of several forms. They need not be mutually ex- 
clusive but rather should be used in the combination most appropriate 
to a given situation. Among the incentives which could be considered 
are: 

a. Direct payments by that government whose protective measures lead 
to the incurring of costs. Payments could be made (1) to compensate for 
damages caused by a protected species in lieu of removing individuals 
causing damage; (2) to compensate for benefits forgone, such as for the 
value of unharvested timber in the habitat of a protected species; or (3) 
to cover the costs of actively managing the environment to meet the 
requirements of a protected species, such as understory management in 
red-cockaded woodpecker colony sites. Unfortunately, such payments 
are highly visible and so would be difficult to sell to legislative bodies 
concerned with budgetary outlays. 

b. Credits against taxes which would otherwise be due to that gov- 
ernment whose protective measures lead to incurring costs. Again, this 
measure might be difficult to sell to budget-conscious legislatures. 

c. Allowing costs attributable to protection of species to be treated as 
expenses for tax purposes. At present such treatment is allowed only if 
some reasonable expectation of income being generated from such ex- 
penditures can be shown. Seldom is this the case. This measure might be 
more acceptable than the first two discussed since the cost of implemen- 
tation would be lower. 

d. Exemption from all or a portion of state and local taxes for lands 
on which protected species are located or which provide habitat at some 
time for such species. Such exemptions would be akin to those employed 
to protect prime agricultural land from development. This approach 
would require a high level of commitment from the affected governments 
since such taxes often form a major part of their incomes. 


2. State and Local "Heritage" Programs 


Such programs contribute to success in at least three ways: (1) by iden- 
tifying those elements of our natural heritage that should be saved, thus 
setting the stage for cooperative efforts; (2) by identifying those elements 
in immediate danger of being lost unless preventive steps are taken; and 
(3) by recognizing those corporations, agencies, and individuals whose 
efforts serve to ensure continued existence of species and habitats. This 
recognition can be a powerful incentive, as shown by the sums spent on 
public relations by individuals and corporations to assure being seen in 
a favorable light. 
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3. Programs Involving Purchase or Exchange of Rights in Land 


In some cases continued private ownership of habitats essential to threat- 
ened species may not be feasible. This will mean transfer to a nonprofit 
organization or public agency of all or some part of the rights inherent 
in land ownership. Such transfer could be in the form of (1) acquisition 
of the fee title; (2) acquisition of only those rights necessary to ensure 
that the lands continue to provide for the needs of protected species; or 
(3) exchange of the fee title or selected rights to private lands for title or 
rights of comparable value to public lands which do not provide habitat 
for the protected species. Acquisition should appeal to those whose lands 
are not producing industrial outputs; exchange would appeal to those 
who depend on land to produce outputs for an industry. Leadership in 
such efforts has been provided by the Nature Conservancy and the Trust 
for Public Lands. Their programs of acquisition or exchange can provide 
owners of private lands with timely purchase or exchange so that public 
and private values are protected; with lower costs for lands or rights 
acquired; and with various tax advantages. 


4. Removal or Easing of Real or Perceived Restrictions on Land 


As brought out in Section III, one powerful motive to remove protected 
species from an area or to refuse to allow their introduction has been 
the fear the presence of such species would have adverse effects on the 
ability of landowners or managers to manage lands for desired outputs. 
Informal conversations with the Office of Endangered Species of the U.S. 
Fish and Wildlife Service have not revealed any successful prosecutions 
of private landowners whose land management activities may have ad- 
versely affected habitats of protected species, although private suits have 
been brought.!^ But whether or not fears of prosecution are realized is 
immaterial—efforts to preserve species have suffered because of them. 
In some cases restrictions on land management may be needed; however, 
they should be removed as soon as possible.!5 Provisions for introduction 
of species at risk into new areas should include few or no restrictions, 
unless the original populations would otherwise become extinct in the 
immediate future. Steps in that direction began with the 1982 amend- 
ments to the Endangered Species Act.!6 Conversations with public and 
private land managers indicate that the approach to introduced (or *'ex- 
perimental") populations advocated here would remove much of the 
disincentive currently felt by these managers. 

I do not mean to imply here that prohibitions on takings and restric- 
tions on land use are never to be part of a comprehensive program to 
save a given species. In emergency situations where the danger of ex- 
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tinction is imminent and where continuing activities contribute to the 
danger, temporary restrictions and prohibitions will be unavoidable. But 
such steps will be viewed as less onerous if they are seen as temporary 
measures required by unusual circumstances. If concurrent positive steps 
are being taken to improve the overall plight of the species in question, 
if those efforts are sustained by shared societal resources, and if it is 
perceived that the restrictions and prohibitions will be lifted as soon as 
the more general, positive efforts show success, those asked to limit their 
activities are more likely to be cooperative. 

The measures listed above are appropriate for the creation and pro- 
motion of a public good such as the protection of species. Any burdens 
they create are meant to be distributed widely through the society, which 
is appropriate since the benefits are widespread and long-term. Infringe- 
ment of property rights of individual owners is minimized and a more 
positive attitude of cooperation created. As stated in Section I, it is de- 
sirable that the costs of preservation be seen as reasonable by those who 
bear them. We have seen that this implies that the costs of a public good 
must not fall disproportionately upon those who happen to have pop- 
ulations of endangered species on their property; it also implies that 
individuals whose economic welfare depends upon the use of land con- 
taining endangered species should not be the only ones to suffer from 
restrictions that threaten their livelihood. 

The avoidance of inequitable distributions of costs associated with 
saving species is not only a demand of fairness and justice, it is essential 
to the creation of a climate of cooperation which is in turn essential to 
the effectiveness of the effort. Only when citizens perceive the protection 
of species as a public good, deserving of a cooperative effort whose costs 
are fairly distributed throughout the population, will a long-range, ef- 
fective preservation program be possible. Only then will the underlying 
problem of maintaining constant support for endangered species be ad- 
dressed. This approach is preferable to a negative program of prohibitions 
designed to protect particular endangered individuals. Prohibitions on 
use of land should be instituted only in unusual, emergency situations, 
and these situations should be managed with the goal of creating a healthy 
population as soon as possible so as to remove the need for prohibitions 
and restrictions on freedoms of citizens. 

However, no matter what approaches or means are finally adopted, 
they should have been selected on the basis of how well they meet the 
major criteria developed in Sections II and III: those alternatives should 
be favored which lead to (1) distribution of costs as broadly as possible 
among the general population; and (2) increased cooperation by the 
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private sector in identification, protection, propagation, and management 
of endangered species. 
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BRYAN G. NORTON 


To attempt to summarize the discussions and papers that emerged from 
the meetings of this working group undoubtedly involves overreaching 
the possible. The members of the group were chosen for the originality 
of their thinking, not because they adhere to any “party line." Further, 
the writing of a chapter in such a book as this is usually a contentious 
enterprise—an important chapter seeks out controversy and defends a 
novel, not a standard, position. There is a danger, however, that impor- 
tant areas of agreement may be too easily overlooked or ignored. Points 
of consensus, no matter how hard-won, tend not to be emphasized as _ 
much as points remaining in dispute, and claims made in the midst of a 
controversial essay may carry less authority than when stated as a point 
of consensus. So, balancing ambition with trepidation, I here attempt to 
set down major areas of consensus that emerged from our discussions. 
Stark disagreements will also be reported. Often, it turned out that agree- 
ments on policy emerged from important disagreements on scientific or 
value issues. I see it as especially useful to point out the cases where 
factual and moral disagreements are neutral with respect to policy 
options. 

All participants agreed that the threat of widespread species extinctions 
is very real. And while current rates and future projections are subject 
to debate, there is no question that conditions favorable to mass extinc- 
tions now exist and are becoming more prevalent. It was also agreed 
that far too little is being done to avoid extinctions, given the magnitude 
of the potential effects. 


I. MULTIPLE PROBLEMS INTERTWINED 


| The goals of preservation are stated in varied ways. Some express concern 
for protecting gene pools, others for saving extant species, and yet others 
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for reversing trends whereby extinction rates are increasing. Since eco- 
systems undisturbed by intense human use provide a wide range of human 
services and amenities, it is not always clear whether preserving species 
is an end in itself or whether it is a means to protect ecosystems in less 
disturbed states. Members of the group showed concern for all of these 
goals, but emphases on them varied. 

Therefore, the problem of endangered species is best viewed as a cluster 
of related problems, not as a single one. (1) What is to be done when 
the population of a particular species approaches a minimal threshold 
below which its continued existence is problematic? (2) How are relatively 
stable healthy populations to be kept that way—how does one avoid 
situations where healthy breeding populations decline toward a minimum 
threshold? (3) What can be done to halt or at least retard the seemingly 
inevitable acceleration of the downward trend in biological diversity that 
has been projected to occur over the next 25-30 years? (4) How can the 
increasing tendency of human beings to alter natural systems for intense 
use be slowed? 

The working group attempted to consider all four questions. These 
problems are interdependent, and yet they must be addressed in quite 


different ways. To the extent that all are rooted in socioeconomic trends— $ 


economic growth based upon high degrees of waste, increasing con- 
sumption of resources in developed countries, and population growth 
around the world—they are in one sense identical. If these socioeconomic 
trends are irreversible, problems (2)-(4) will inevitably be addressed in 
the form of (1). The defense of natural diversity will be no more than a 
series of continuing and eventually hopeless rear-guard actions. 
Problem (1) encourages an individualized species-by-species approach. 
The movement from (2)-(4) reflects a progression toward a more holistic 
conception. Expressions of concern for loss of species often indirectly 
represent a concern over the progressive alteration by humans of more 
and more natural habitats and over the further degradation of previously 
altered systems. The extinction of species is taken as an indicator that 
human activities are damaging the overall functioning of ecosystems. Is 
concern for ecosystems a mere byproduct of concern for species? Or is 
the preservation of species valuable mainly because it contributes to the 
protection of ecosystems? Indeed, one might wonder whether the value 


of species can be separated from the value of ecosystems. These questions | 


were discussed at length, but no consensus was reached. They represent 
a fruitful area for research in environmental values. We will see, in Section 
IV, that some important management recommendations can be made 
without resolving species/ecosystem issues. 
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II. SCIENTIFIC BACKGROUND 


A. Rates and Trends 


The working group took no position on rates of extinction, except to 
note that the rates currently quoted are based upon speculative data. All 
believe that rates even at the bottom of the range usually cited would be 
extraordinary in evolutionary history. There have, of course, been major 
“extinction events" in the past, marking the end of geologic and cli- 
matological eras. While these events may have approached currently 
expected species losses in total numbers, they were spread over much 
longer periods of time, measured in millennia. We can say that the coming 
wave of extinctions is unprecedented in the last 60 million years, espe- 
cially in abruptness but probably also in total number of species that will 
have been lost. 


B. Causes 


Extinction events occurred before human beings existed and some current 
endangerments are independent of pressures from humans. The very large 
increase in the rate of extinctions, when combined with observations of 
widespread alteration of other species’ habitat by humans, however, pro- 
vides strong evidence that a large majority of current endangerments are 
due to human causes. No consensus emerged concerning what, if any- 
thing, should be done about species endangered by nonhuman factors. 
If, as a minority believed, the major concern is to preserve as many extant 
species as possible, the cause of endangerment should be irrelevant. But 
most participants felt that the growing rate of extinctions should be the 
major concern, and on this view it is reasonable to concentrate efforts 
on the majority of current endangerments due to human causes. On this 
conception, human activities are responsible for increasing the extinction 
rate and steps should be taken to redress this tendency, but it does not 
follow that steps need be taken to combat nonanthropogenic threats to 
species. Such losses of species can be seen as "natural," with the possibility 
of being offset by naturally occurring speciation events. 

Humans cause extinctions by habitat fragmentation, degradation, and 
destruction, by exploitation, by pollution, and by (intentional or unin- 
tentional) introduction of exotic species. Habitat fragmentation and de- 
struction and exploitation appear to be the most important of these. 
Human alterations of the environment and changes in human technology 
occur very rapidly, leaving little time for other species to adapt. Behav- 
ioral adaptations, such as restriction of range, switching to nocturnal 
habits, etc., may occur in response to these rapid changes, but the period 
of time over which the changes occur does not usually permit adaptations 
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to become fixed in a population. Consequently, human-caused extinc- 
tions may be more similar to natural geologic and climatological disasters 
than to adaptational pressures placed upon a given species by competing 
or predatory species. That is to say, human pressure on the environment 
is not similar, evolutionarily, to normal selection pressures exerted by 
other species. This line of reasoning undermines apologies for human- 
caused extinctions as “natural” and as a part of the evolutionary process 
not requiring special concern. If the rapid changes brought about by 
technologically augmented human activities preclude genetic responses 
by other species, and if they are of such magnitude as to cause events 
resembling the mass extinctions of past periods of the earth's history, 
then humans must, if they are to avoid radical changes in life patterns 
on earth, at least take steps to minimize the effects of their activities. 


C. Effects 


Human activities do not affect all species equally. Human alterations of 
the environment tend to have their greatest effects on species that occupy - 
upper levels of food pyramids, have large individual size, have relatively 
small populations, reproduce relatively slowly, and live in specialized 
habitats. These species are less able to respond to large losses in numbers 
and can more easily be driven to dangerously low population levels. 

Human-caused extinctions, then, are not only discontinuous in type 
and rate compared with nonhuman-caused extinctions, they also cause 
selective skewing of evolutionary trends. Specialized species are more 
likely to have highly evolved relationships (symbiotic, predatory, com- 
petitive, etc.) with other species in their environment, and the loss of 
such species may cause further disruptions and can result in a cascading 
effect through ecosystems. Because high degrees of specialization to biotic 
and abiotic habitats preclude interchangeability of specialized species, 
when these organisms are lost their niches are usually filled by less spe- 
cialized, opportunistic species; in this sense, systems become progressively 
simplified. Consequently, the effects of extinctions should be measured 
in terms of the progressive simplification of systems as well as in numbers 
of species lost from all systems. 

Since so little is known of how species interact, it is usually not known 
which ones are essential for the continued functioning of a given system. 
Considerable redundancy in systems guards them from early breakdown, 
but the loss of specialized species encourages replacement by weeds and 
pests. Selective extinction, then, may create a world with fewer highly 
adapted, specialist species that are useful and pleasant to humans and 
more members of a few opportunistic species. While such species may 
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be familiar (for example, kudzu as ground cover, water hyacinths) their 
population patterns can thwart human goals. 

We know from the fossil record that the effects of major disturbances 
filter through systems very slowly, and the full effects of extinctions may 
not be known for centuries. The great extinctions of the past were fol- 
lowed by long periods of reduced diversity and by a long, slow rebuilding 
process, as the remaining stock of unspecialized species gradually adapted 
to special niches, and natural selection led once again to a more diverse 
world. Although such processes require millennia, the recognition of this 
time-scale should not deter us from doing our best with current infor- 
mation and intellectual tools. 


III. VALUES AND POLICY 


Reasons and arguments for saving species are most conveniently cate- 
gorized according to their value premises. Empirical premises play some 
role in all arguments for saving species, but a policy recommendation 
can only follow if some value or goal is pursued, and it is the value 
premise that gives various arguments their distinctive character. There 
are no value-free scientific arguments for or against species preservation— 
or for any other decisions. 


A. Homocentrism vs. Nonhomocentrism 


It has been customary to distinguish the homocentric reasons humans 
might have for saving species from the reasons that can be derived from 
a belief in the intrinsic value of nonhuman species. But the working group 
concluded that this much-discussed dichotomy is less important than is 
usually thought. No member of the group felt that value exists wholly 
independently of human valuation. Controversies remained concerning 
the types of dependencies existing between values of other species and 
human values, but arguments concerning whether particular values at- 
tributed to other species should be called “intrinsic” or not proved to be 
largely matters of terminology. For example, some participants believe 
that other species contribute to values quite independently of what hu- 
mans in fact value, but that the value inevitably presupposes human 
valuing. Another believes that concern for other species is an expression 
of a natural human sentiment of altruism. In these cases, the value of 
other species is independent of what individual humans want or desire, 
but it still occurs on a human scale. It seems more important to understand 
the ways in which nonhuman species contribute to human values than 
to decide whether any particular value is best labeled as "intrinsic." 
There was agreement that there is an important difference between 
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reasons for saving species (and corresponding values of them) which 
derive from fulfillments of desires or needs actually felt and expressed 
by humans, on the one hand, and those which arise independently of 
such human preferences, on the other. Because participants were con- 
vinced that there are some reasons of the latter sort, there was no agree- 
ment that species preservation should be justified purely on the basis of 
the ways in which nonhuman species serve human, stated interests. It is 
possible, then, to categorize reasons for saving other species as human, 
utilitarian reasons—those values stemming from recognized, individual 
human interests—and nonutilitarian reasons—those which transcend 
such interests. There was little support for attributing value to other 
species entirely independent of human values, although some preferred 
to call values independent of utilitarian ones "intrinsic." 


B. Human Utilitarian Arguments 


The working group agreed that, regardless of one's position on homo- 
centrism, there are utilitarian reasons of varying degrees of persuasiveness 
for humans to preserve other species. The most common of these appeal 
to commercial (and other) uses. Since many species provide commercially 
valuable products, all species should be saved, the argument goes, because 
we can never know which of those not examined will prove useful. The 
group did not find this argument persuasive, because the probability that 
any given species will be commercially useful is relatively low. Further, 
until a particular use is proposed, there is no way to place a quantified 
commercial value on potential benefits, nor to decide whether a given 
species is uniquely able to provide them. As important as considerations 
of potential use may be, the group feared arguments based on this premise 
are unlikely to be decisive in policy debates because the relative uncer- 
tainty of discovering such uses compares unfavorably with the compar- 
atively "hard" economic data often cited in favor of development 
projects. 

Other utilitarian arguments are more convincing. Humans derive many 
important services from ecosystems. Ecosystems purify water by provid- 
ing tertiary treatment of human wastes, stabilize the hydrology of an 
area by retaining ground water, and sustain the quality of the atmosphere 
by maintaining the proper mix of oxygen through photosynthesis by 
plants. Insects in wild ecosystems fly into managed areas and pollinate 
many crop species, and predators persist in natural ecosystems ready to 
attack in the event of an outbreak of pests. 

In addition, ecosystems are a major source of aesthetic pleasure. Since 
ecosystems are composed of species interacting with their physical en- 
vironment, species are the ultimate providers of these benefits. Even 
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though such services are usually noncommercial and not easily priced, it 
is, however, a certainty that the cost of providing them artificially would 
be very high in terms of both money and energy. Thus, the several values 
humans derive from ecosystems are great enough to justify even expensive 
preservational efforts. 

The group agreed that the most persuasive of utilitarian arguments for 
species preservation derives from fear of ecosystem collapse. This argu- 
ment gains strength with each extinction since some minimal set of species 
is necessary to sustain human life. As each species is eliminated, the 
redundancy within ecosystems is reduced and the fear increases that the 
next loss will cause a serious disruption in ecosystem services. Since 
species depend upon each other, each additional loss makes further losses 
more likely. Because humans derive so many benefits from the functioning 
of ecosystems, this argument was given great importance by the group. 
The kind of simplified biotic world that scientists have recognized as 
characteristic of periods of mass extinctions would not be a pleasant one 
for humans to inhabit; and the processes that reestablish diversity would 
require millennia. 

The view has been put forward that these important values can be 
stated in quantitative as well as qualitative terms, and controversy exists 
over the usefulness of benefit-cost analysis as a method of deciding which 
species preservation efforts are socially beneficial. The advantages of - 
trying to quantify the values of species are considerable, since quantifi- 
cation brings the reasons for preservation into the mainstream of the 
decision process. And if the categories of value are construed broadly 
enough to include the full array of benefits derived from species, the 
preservation option often receives extremely high marks. It is important 
to recognize that rigorous economic analyses often do not favor devel- 
opmental activities over preservation. 

However, as broader categories of value are comprehended in the 
analysis, it becomes more difficult to advance noncontroversial dollar- 
value assignments. Commercial uses of species fare pretty well in this 
context, but aesthetic values and various other services of ecosystems are 
far more difficult to quantify. Even if one could assign a replacement 
Cost to the service in question, scientists lack precise knowledge of the 
comparative contributions of species to the provision of services. There- 
fore, it is unclear how to apportion benefits to the individual species that 
compose a system. Similarly, some economists cite the arbitrariness of 
quantifying the risks associated with ecosystem collapse. As with other 
low probability events with great negative consequences should they 
occur, qualitative goals such as reduction of known risks may be more 
relevant than attempts at precise quantification of all risks. 
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Deciding the proper time frame over which to compute costs and 
benefits may be the most serious difficulty with quantitative methods. 
Since species, once lost, cannot be re-created, a decision to allow a species 
to become extinct is irreversible. Any values accruing to the human race 
through indefinite time would be lost. But quantitative analysis must 
assume some limited time frame and cannot, therefore, represent the 
fullest, long-term value of a species. In general, the value of a species 
appears to increase as the time frame over which benefits are computed 
lengthens. Decisions to preserve a species become more defensible as one 
places greater weight on the obligations of present generations to protect 
the future. 

The working group could reach no consensus on the overall usefulness 
of benefit-cost analyses in decisions concerning endangered species. No- 
body advocated their use as a substitute for public debate and decision- 
making in political terms. Few objections were raised to their use as a 
means to clarify the economic aspect of such debates. Insofar as a type 
of benefit is, in principle, priceable, proposed cost figures can serve as 
hypotheses open to debate, criticism, and falsification. But, given that 
detailed knowledge of ecosystem functioning is often lacking and that 
noncommercial values are not easily assigned dollar figures, benefit es- 
timates are susceptible to self-interested manipulation. Therefore, benefit- 
cost analyses should be used with caution. 


C. Nonutilitarian Arguments 


Many preservationists, while believing that other species are useful to 
humans in important ways, also believe that species have value in their 
own right. The claim that nonhuman species have intrinsic value is, 
however, difficult to interpret and defend, especially if this claim is taken 
in its strongest form as implying that nonhuman species have value en- 
tirely independent of human assessment or recognition of it. 

One attempt at clarifying independent values, that of interpreting 
claims of intrinsic value in terms of the rights of nonhuman species, was 
rejected as not helpful. Traditionally, rights have been attributed to hu- 
man individuals. Extensions of this concept to nonhumans therefore fails 
to provide appropriate support for protecting species; concern for rights 
of nonhumans cannot explain the preference preservationists give to the 
last remaining members of an endangered species (over the individually 
threatened members of a thriving species). Attributions of rights to other 
species are, at best, useful as an expression of moral concern and com- 
mitment or as a forensic device. But they provide no theoretically defen- 
sible basis for species preservation. 

But it is unnecessary to posit values for other species entirely inde- 
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pendent of human value systems in order to recognize nonutilitarian 
values of other species. It was not agreed that strongly independent in- 
trinsic value assigned to nonhuman species was completely indefensible. 
The group felt, however, that the clearest theoretical arguments assigning 
nonutilitarian values to nonhumans always take account of a human role 
in value attribution. Human altruistic sentiments toward other species 
may give rise to motives not reducible to the recognized preferences which 
are the basis of utilitarian justifications. Further, human learning expe- 
riences deriving from contact with other species may alter rather than 
fulfill human preferences. Such experiences, which elevate human con- 
sciousness, have value whether they fulfill some felt preferences or not. 

The range of human motives should be seen as much broader than the 
recognized, often consumption-oriented preferences that form the cur- 
rency of utilitarian justifications. The role of experiences of nature and 
other species in forming human ideals and aspirations should be recog- 
nized and should force us to go beyond the limitations of the strictly 
utilitarian approach. If we were to do this, we would find that it is possible 
to cite a wide variety of values served by nonhuman species, without 
insisting that other species have value entirely independent of the process 
of human valuing. 

Having minimized the distinction between homocentric and purely 
nonhomocentric motives for protecting species, the group agreed that the 
strongest, most comprehensive rationale for saving species would appeal 
to a very wide range of human motives and values. These motives derive, 
first, from the material and aesthetic uses to which humans put other 
species; second, from services derived from ecosystems (which are, of 
course, composed of species in a particular environment); and third, from 
concern about ecosystem breakdowns that could threaten continued hu- 
man life. The group also agreed that humans can and should recognize 
higher, less immediate, and less material values in other species. Imme- 
diate needs and desires provide no sufficient basis for human values in 
general, and there is no reason to rest the case for the preservation of 
species solely on them. Humans choose ideals and goals not just as 
individuals but as societies, cultures, and as a species; the rational, spir- 
itual, and emotional bases for these ideals do not represent a mere ag- 
gregation of felt needs and desires. Indeed, those ideals create and shape, 
to a considerable degree, the needs and desires felt. 

Thus, as one looks beyond immediate needs, ideals such as living in 
harmony with nature and keeping the world a healthy place for our 
children and grandchildren to live in provide a powerful collection of 
reasons for preserving other species. The more one sees humanity as 
having an ongoing, indefinite, constantly changing, and evolving history, 
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the more likely one is to give less weight to immediate monetary needs 
and desires. In this larger perspective where the values of the future must 
be shaped as well as fulfilled, immediate commercial advantages are 
balanced by higher human values. The range of values cited, then, en- 
compasses the felt, immediate needs of individual humans, but also goes 
beyond them to recognize that other species should be protected as a 
matter of human "good behavior." These precepts of good behavior are 
not exhausted by concern for the well-being of other living humans. They 
also include concern for the future of the human race and concern for 
the rational, spiritual, and emotional ideals that shape that future. The 
group agreed that, using this expanded conception of value, we can find 
powerful and convincing reasons to preserve nonhuman species. 


IV. SCIENTIFIC LIMITATIONS AND MANAGEMENT 
RECOMMENDATIONS 


A. Scientific Limitations 


It was overwhelmingly agreed that the lack of scientific knowledge re- 
garding ecosystem functioning is deplorable. Since there are few non- 
controversial theories describing ecosystem functioning in general, man- 
agement efforts usually depend on gathering specific information 
regarding particular species and ecosystems. In several areas more back- 
ground knowledge would be especially helpful. 

Levels of redundancy—the numbers and types of species that are ex- 
pendable without precipitating ecosystem collapse—are not well under- 
stood. Nor is it known whether most systems have comparable levels of 
redundancy or whether these levels vary greatly from system to system. 
Further, it is not known if some, many, or most ecosystems are governed 
by one or a few “keystone” species—species that determine a system's 
character and functioning, without necessarily being dominant numeri- 
cally or in terms of total biomass. In general, information on dependency 
relationships is badly needed for sound management efforts. 

As was noted above, some controversy arises over whether concern 
should be directed toward the comparative rates of extinction and spe- 
ciation or toward the protection of the particular set of species that is 
currently extant. If the former, it would be useful to know what variables 
encourage speciation. Many of the same pressures that push a species 
toward extinction also make speciation more likely. Habitat fragmen- 
tation and altered adaptational pressures (two results of changing land 
use patterns) should promote speciation. Normally, human alterations 
of habitat do not have this effect because the changes occur too quickly 
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for other species to adapt and because.the isolated population fragments 
are subject to continued but changing patterns of human interference so 
that adaptations usually do not flourish. 

Overwhelming these gaps in general knowledge, however, is the lack 
of specific knowledge concerning the life histories, habits, and relation- 
ships of many individual threatened species. In general, when a species 
is identified as requiring protection, the process often begins with little 
knowledge of its needs. While this problem is pervasive, it is especially 
acute in the tropics, the site of most projected species losses. A majority 
of tropical species have neither been identified nor named. Few have been 
studied in any detail. Many species will be lost without our having even 
known of their existence. 

But the scientific situation is not as desperate as these areas of ignorance 
might suggest. Falling between the extreme of encompassing generali- 
zations about ecosystem functioning and the lack of detailed information 
lies a vast store of middle-level knowledge that can and will prove val- 
uable to managers. These are generalizations of intermediate scope about 
the habits and characteristics of species. This information is valuable in 
indicating which species are most prone to extinction and which are 
protected by their individual or populational characteristics. 


B. Habitats or Species 


This epilogue began by isolating four separate but related problems, 
ranging from what to do when the population of a species has declined 
to the point where its continued existence is in jeopardy to a general 
concern for the continuing human alteration and simplification of natural 
ecosystems. Not surprisingly, problems as diverse as these demand more 
than one management strategy. Two general approaches—the species- 
by-species strategy and the ecosystem protection strategy—can be 
identified. 

The species-by-species approach, represented by the various Endan- 
gered Species Acts that form the cornerstone of the U.S. federal govern- 
ment’s most organized and best-publicized efforts at species preservation, 
begins with an inventory of species believed to be threatened. Preliminary 
lists of such species are winnowed and the final choice of species requiring 
individual attention is announced. A set of management procedures, per- 
haps including a designation of critical habitat, is proposed and, ideally, 
these procedures are put in place to protect the species. Habitat protection 
may be an important part of the management plan, but it need not be. 

The ecosystem protection approach, represented by the Nature Con- 
servancy and other private ecosystem protection groups, typically inven- 
tories representative ecosystem types for a geographical area and attempts 


278 


Epilogue 


to set aside from human use one or more examples of each type. The 
existence of endangered species is not irrelevant to this process, as knowl- 
edge that an endangered species exists in one ecosystem may be a reason 
to give it priority in choosing areas to protect. But concern for ecosystems 
is primary. 

The species-by-species strategy is likely to be appropriate when a crisis 
situation is recognized with respect to a particular species. The group 
concluded, however, that the ecosystem protection approach has consid- 
erable advantages in all noncrisis situations. In short, concern for indi- 
vidual species should be limited to crisis situations and, even then, man- 
agement initiatives should be designed to rebuild the population of the 
threatened species so that wise management of its habitat can replace 
direct intervention in the life cycle of the species. Several reasons support 
this conclusion. 

The first reason favoring habitat protection is the lack of knowledge 
mentioned above. Species are most likely to fulfill their essential needs 
in undisturbed habitats. Managers, having imperfect knowledge about 
how ecosystems function, often do not sufficiently understand the needs 
of species or how to fulfill them to preserve the species. Thus, while 
managers may have to intervene when habitats have been too badly 
disturbed to provide a species in crisis with the support it needs, long- 
term success depends upon reintegrating the species into a functioning 
habitat as quickly as possible. 

Second, while no full agreement was gained on whether ecosystems 
have intrinsic value, it was agreed that ecosystems, as well as species, 
have instrumental value. Ecosystem protection saves both species and 
ecosystems. It is therefore immaterial whether the value of ecosystems is 
regarded as intrinsic or as instrumental. This is one point at which an 
interesting philosophical debate does not affect managerial choices. 

Third, protection of ecosystems has positive side effects for all species 
within it. Often it is much easier to obtain public support for the pro- 
tection of large, aesthetically pleasing species. By protecting a habitat 
sufficiently large to accommodate such species, rather than placing them 
in zoos, special preserves, or botanical gardens, many other species will 
be preserved in the process. Further, an extensive system of protected 
ecosystems can avoid population declines that might cause crisis 
situations. 

A fourth advantage of the ecosystem approach is that it focuses upon 
the long-range problem. Last-ditch efforts to save species in crisis situ- 
ations are expensive and may be only temporarily successful if a suitable 
natural habitat for the species is not also protected. Or, if the effort is 
successful only in establishing populations in zoos or highly managed 
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reserves, only some of the values derived from saving the species will be 
realized. Efforts expended on ecosystem protection, however, offer a 
chance for the species to perpetuate itself in its natural habitat with some 
hope of permanency. 

Two qualifications to these advantages are worth noting here. First, 
with very large-bodied, top-of-the-food-chain predators (mammals and 
birds) where successful breeding populations require very large ranges, 
intense management at the edges of preserves plus efforts at captive 
propagation may prove necessary even with the ecosystem protection 
approach. It may be too expensive and too socially disruptive to provide 
a completely natural habitat for tigers, while a managed habitat and 
captive propagation may work acceptably. Since such species' ranges are 
so much larger than those required by other species, some concessions 
may be justified. It is important that the concessions not be carried too 
far, however, since it is the largeness of the range of higher-level predators 
that supports the decision to tailor the size of habitats to their needs. 

Second, protection of a broad gene pool for species important in food 
production and development of pharmaceuticals may require special pres- 
ervation efforts. Protection of a few natural habitats may not be sufficient 
to ensure that we have a sufficiently broad spectrum of genetic charac- 
teristics for these purposes. The possibility of creating property rights in 
such gene pools might encourage the private sector to undertake some ~ 
of this work. Such property rights may, however, be problematic in other 
ways. More study would be useful here. 

Even with these qualifications, the group strongly supported habitat 
protection as the most effective approach to the endangered species prob- 
lem, for both practical and theoretical reasons. It can make use of avail- 
able scientific knowledge while fulfilling the broadest possible range of 
human values, thereby avoiding disagreements over the exact nature of 
the problem and over value rankings. 

These generalizations, then, imply that the current U.S. policy on en- 
dangered species is skewed, in an unfortunate manner, toward concern 
with specific crisis situations. While such efforts form an essential part 
of a comprehensive protection policy, more attention should be paid to 
the broader problems of wholesale habitat alteration and worldwide loss 
of biological diversity. The current U.S. government policy of concen- 
trating on particular endangered species cannot be transferred to tropical 
areas where more than half of the species are not even named, let alone 
identified as endangered. A general policy shift from crisis management 
to a comprehensive effort at ecosystem protection worldwide is essential. 
It may be necessary to expend less effort in saving some domestic species, 
in order to try to address the more pressing international problem. These 
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changes will no doubt involve increased expenditures, as well as shifts 
in usage of currently committed resources. Only in this way will the full 
range of policy problems lumped under the heading “the problem of 
endangered species" be effectively addressed. 


C. Priorities: The Triage Problem 


An important charge to this group was to address the question of prior- 
ities. It was hoped that some generalizations would emerge concerning 
which species could and/or should be given highest priority when financial 
and managerial resources are insufficient to allow major efforts to save 
each and every threatened or endangered species. Little headway was 
made in addressing this question in this form. 

Many have thought that priority rankings should be based upon 
whether a species is high" or “low” on the phylogenetic scale—assuming 
that the values humans derive from other species vary according to this 
factor. But this is not the case. Concern to protect sources of edible 
biomass and ecosystem services would suggest priorities be placed on 
plant and animal species low on the phylogenetic scale, while concern 
for aesthetic values would suggest special treatment for mammals and 
other vertebrates. We come to an impasse unless agreement is reached 
on whether productivity and material values or aesthetic values are more 
important. No societal consensus on these value issues is likely to emerge, 
and rankings based upon the phylogenetic scale are therefore unlikely to 
achieve widespread support. 

More agreement can be obtained by basing priorities on the distinction 
between specialist and nonspecialist species, but the recommendations 
derived from this approach are not generally useful. It can be said that 
nonspecialist, opportunist species are usually less valuable as resources 
for human use. They are often weedy, pestiferous, and harmful and 
annoying to humans. So aesthetic and productivity considerations con- 
verge upon specialists. But little follows, because generalists are virtually 
never endangered. They are, by definition, capable of occupying varied 
habitats, often including those altered by humans. Such species are un- 
likely to require human assistance, so it hardly relieves the burden of 
species preservationists to know that they are less valuable. 

These negative results are no reason for despair, however. As is often 
the case in attempts to answer recalcitrant questions, the result is a 
transformation of the question asked. Having made no progress in spe- 
cies-by-species importance rankings, the group found itself discussing 
answers to a different but related question: given limited resources in 
money and effort, how should managers expend those resources? This 
question does not assume a species-by-species ranking and opens the field 
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to a wider range of answers. And, once the question was framed in this 
manner, a strong consensus emerged: in general, our resources should 
be directed to protecting habitat rather than to managing individual 
species. This recommendation might effectively guide resource expend- 
itures, while avoiding the seemingly impossible task of species-by-species 
rankings. The reasons have already been given above for favoring this 
strategy whenever possible. 

This, of course, does not suggest that heroic efforts to save particular 
species are never justified. Some species are known to be useful to humans; 
others are of great aesthetic or cultural interest. If populations and hab- 
itats of such “special” species are already so depleted that mere protection 
of remaining habitats would fail to protect them, intense management 
efforts such as captive propagation may be justified. Likewise, additional 
measures such as seed banks and preservation of animal germplasm have 
an important role both as insurance against unexpected extinctions in 
the wild and as a means to preserve a broad genetic base as wild pop- 
ulations decline. These methods are especially important for crop species, 
their close relatives, and other species with significant utilitarian values, 
but they do not replace habitat protection and preservation in the wild. 
Species preserved in the wild continue to interact with other species and 
to adapt to changing conditions as species preserved by artificial means 
cannot. 

Some observers might suggest that new technologies permitting genetic 
manipulation may make im situ preservation less important. Nothing 
could be further from the truth. Species can only be created anew if 
blueprints exist to guide the process. Also, the possibility of genetic ma- 
nipulation makes existing genes and genetic combinations more valua- 
ble—the more “building blocks" available, the greater the number of 
combinations and recombinations possible. Species in the wild are re- 
positories for existing combinations and they also create new ones, 
thereby enriching the promise of manipulative technologies. 

These various artificial means of preservation should not be the main 
thrust of a national policy of species protection. Nor should they be 
undertaken as a matter of course just because a species is nearing the 
brink of extinction. Unless there is some positive reason to believe a 
species has utilitarian, aesthetic, or cultural value to humans, or that it 
has special inherent characteristics such as intelligence, then the present 
line of reasoning suggests that efforts to list and save it may be ill-placed. 
If the species has no documented value, then its value is presumably 
comparable to that of unidentified species. We have convincing arguments 
that more species are preserved by saving large and representative habitats 
than by expending limited resources in many crisis situations. Further- 
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more, efforts to protect ecosystems will pay off in solutions to the more 
basic problems. They will, in the long run, help us avoid bringing more 
species to the brink of extinction and protect biological diversity. Eco- 
system and habitat protection, then, protects more human values, serves 
wider human goals, and, ultimately, saves more species than do expensive 
efforts to protect particular species. 

There is no doubt that in attempting to preserve biological diversity 
we will impose costs on individuals and on society. Members of the group 
felt it reasonable to assume that, in developed nations such as the United 
States, efforts to preserve species are affordable and the benefits far out- 
weigh the costs. Setting priorities can be seen, then, as choosing how to 
spend resources that are available for species protection so as to achieve 
the greatest possible benefits per dollar of costs. 

The situation is far more complex in less developed countries where 
basic human needs are unmet. This is an important point, as many threat- 
ened species exist in the less developed nations of the tropics. In such 
countries, the costs incurred might well limit the fulfillment of basic 
human needs. The group agreed that the preservation of biological di- 
versity is likely to contribute to the long-term health of any national 
economy. In the short term, however, in a poor and crowded country, 
it may be difficult or even an impossible luxury to take the long view. If 
so, more affluent nations must play a role in habitat protection in less 
developed nations. The problems of sovereignty and cooperation will be 
very complex, but efforts to overcome them seem essential. 
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